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1.0 EXECUTIVE SUMMARY

On behalf of Entergy Nuclear Northeast, Inc., GZA GeoEnvironmental of New York (GZA) has
completed the Q2&3 2008 quarterly groundwater monitoring report for the Indian Point Energy
Center (IPEC). The radionuclide concentrations measured during Q3 2008 were combined with
previous quarterly data’' to compute rolling average concentrations reflective of groundwater
contaminant levels over the past fifteen months?. These data were multiplied by the associated
individual groundwater flux values, derived from the Precipitation Mass Balance Model, to
compute yearly average radionuclide release rates to the Discharge Canal and Hudson River.
The Conceptual Site Model (CSM) continues to be validated through the ongoing verification of
the Precipitation Mass Balance Model calibration, as based on groundwater elevation data
collected in 2007 and 2008* as well as a recent analysis of residual tracer concentrations in
selected monitoring locations.

Based on the quarterly groundwater sampling data for Q3 2008%, GZA concludes that
groundwater contaminants continue to migrate toward the Hudson River to the West, and have
not migrated off the Site to the North, East or South.

The Q3 2008 data indicate that the Unit 2 Tritium and Unit 1 Strontium plumes contain
radionuclide levels that are generally at or below those measured during previous quarterly
monitoring. We therefore conclude that no new leaks to groundwater have been detected in the
Structures, Systems and Components (SSCs) monitored, with one exception. This exception
involves the temporary, increased leakage from the Unit 1 Spent Fuel Pool Complex (SFPs), as
anticipated during the final removal of the residual fuel rods for ISFSI storage. This additional
leakage was verified by the Long Term Monitoring Program, with measurement of a pronounced
increase in radionuclide levels in the groundwater immediately downgradient of the Unit 1 SFPs.
As such, these data support the validity of the current Conceptual Site Model for use as a basis
for Long Term Monitoring Program design.

In addition to the detection of an actual “new” SSC leak, as described above, the Long Term
Monitoring Program also yielded a number of false positives again this quarter; i.e., where the
currently established Investigation Levels (l.L.s) were met without new leakage. These cases
are analyzed individually in the report and none were found to indicate a new leak in the SSCs.
Based on the Q3 2008 data, as well as that collected during 2007 and Q1 2008, it currently
appears that the |.L.s originally established are somewhat too sensitive relative to natural
seasonal/precipitation-driven transient variations in radionuclide activities, as well as the
variability inherent in the laboratory analyses. As such, these existing |.L.s will need to be re-
evaluated over the next quarter.

1 In cases where samples were taken in addition to the quarterly samples (e.g., mid-quarter samples associated with refueling
events), the additional sample data were not included in the yearly averages so as not to bias the averages to a specific season
(i.e., the season when additional samples were obtained).

2 It is noted that the quarterly data is typically averaged over a one year period. However, the radionuclide data for the previous
quarter (Q2 08) was not suitable for use due to laboratory cross-contamination issues. Therefore, Q3 07 data was included so as to
provide four quarters of data for averaging.

3 The formulation and basis for the Precipitation Mass Balance model, as well as the overall Conceptual Site Model, is presented in
the Hydrogeologic Site Investigation Report, January 7, 2008, prepared by GZA GeoEnvironmental, Inc, on behalf of Enercon
Services, Inc., for Entergy Nuclear Northeast, Indian Point Energy Center, 450 Broadway, Buchanan, NY 10511.

4 Note that a second quarter 2008 report was not prepared due to laboratory cross-contamination of second quarter groundwater
samples. The cross-contamination issue was resolved prior to analysis of the third quarter samples. As a result, only groundwater
contours from the second quarter 2008 can be presented in this report.
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Section 1.0 Executive Summary

The data further indicate that the plumes have remained relatively stable since the last (Q1
2008) monitoring period, when the plumes are viewed in their entirety and the past release
events and expected seasonal variability in the sampling data are accounted for. Given the
above, ultimate confirmation of plume attenuation will require monitoring over a number of years
to allow ranges in seasonal variation to be adequately reflected in the monitoring data. Overall,
however, GZA believes that continued monitoring will further demonstrate decreasing long term
trends in groundwater contaminant activities over time given the source interdictions completed
by Entergy to date.
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2.0 SCOPE OF WORK

During Q2&3 2008°, GZA performed groundwater monitoring activities at Indian Point Energy
Center (IPEC) in Buchanan, New York (Site) as part of IPEC’s overall Long Term Groundwater
Monitoring Program (LTMP) at the Site. The overall foundation for the development and
execution of this LTMP is based on the Conceptual Site Model, a description of which is
contained within GZA’s Hydrogeologic Site Investigation Report®. The scope of work completed
for this quarter’s monitoring is described in the Sections below. Refer to Figures 1 and 2 for a
Site Location Plan and Site Plan. Figure 3 provides a Lower Hudson Valley Geologic Map and
Figure 4 summarizes Current and Potential Future SSC Source Locations.

2.1 Groundwater Elevation Measurement

GZA currently maintains transducers and dataloggers as part of the monitoring instrumentation
located across the Site’. These instruments record groundwater elevation and temperature
measurements at regular time intervals. Transducer installation logs are presented in
Appendix B.

Following the quarterly sampling, GZA downloaded groundwater elevation data collected by the
pressure transducers over the duration of the quarter. Using these data, GZA developed Site
groundwater elevation contours at low river tide conditions for the upper and lower portions of
bedrock. These data are presented on Table 2 and Figures 5 and 5A for the April 4, 2008 and
July 10, 2008 low river tides, respectively.

The groundwater contour maps are used to compute groundwater flow gradients, which are
used to provide ongoing calibration of the Precipitation Mass Balance Model (as used in IPEC’s
radiological dose computations — see Section 3.1). It is anticipated that sufficient seasonal
groundwater elevation data will be collected by the end of 2008 to verify the suitability of the
model for dose computation. As such, it is currently our intent to substantially reduce the scope
of groundwater elevation data collection at that time.

2.2 Groundwater Sampling

During Q3 2008, GZA collected groundwater samples for radionuclide analysis from scheduled
sampling intervals within select monitoring installations (“wells”) as shown in Table 3. In
addition, GZA split groundwater samples from select locations between Entergy and the
Nuclear Regulatory Commission (NRC). Chains of Custody for samples collected by GZA
are presented in Appendix C.

GZA used different types of pumping equipment depending upon the sampling method and the
characteristics of the individual monitoring installation®. Table 1 lists the monitoring installations

5 Refer to the “Final Quarterly Long-Term Groundwater Monitoring Report Q2-Q4 2007 (Report No. 1)’, dated May 2008 for Site
background information and a description of the environmental setting.

6 Hydrogeologic Site Investigation Report, January 7, 2008, prepared by GZA GeoEnvironmental, Inc, on behalf of Enercon
Services, Inc., for Entergy Nuclear Northeast, Indian Point Energy Center, 450 Broadway, Buchanan, NY 10511.

7 It is noted that the transducers will be maintained operational for the next quarter sampling (i.e., Q4 2008). Thereafter, only select
a set of transducers will be maintained.

8 Refer to Section 4.3 of the Final 2007 Quarterly Long-Term Groundwater Monitoring Report No. 1, dated May 2008, and prepared
by GZA for sampling method and equipment selection rationale.
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Section 2.0 Scope of Work

sampled, the sampling depths and elevations with in sampling installations, and the sampling
method and equipment used.

In general, GZA implemented two basic methods of sampling to collect representative
groundwater samples: the low flow method and a modified well volume purge method. The Low
Flow method allows collection of representative groundwater samples from discrete sampling
zones within a monitoring installation, while limiting the accumulation of wastewater®. As
agreed by Entergy Nuclear Northeast, the NRC, the New York State Department of
Environmental Conservation (NYSDEC), and GZA, the modified traditional purge method™
allows for the collection of a representative groundwater sample from a monitoring installation
after purging 1.5 volumes of water. We implemented this method in wells where low flow
sampling was not practical''. Sampling Data Sheets summarizing water quality data and
sampling information are presented in Appendix D.

With all of the above sampling methods, GZA used dedicated sampling equipment, including
polyethylene and/or nylon tubing and submersible electric pumps to the extent practical. The
use of dedicated sampling equipment limits the possibility of cross-contamination between
monitoring installations and/or individual multi-level samples within a single installation. Refer to
Table 1 for a summary of the sampling methods, equipment, frequency, and depths employed
during this quarter’'s groundwater monitoring round.

2.3 Vapor Containment Building Foundation Drain Sampling

GZA attempted to collect water samples from three manholes on-Site to characterize discharge
from foundation drains around and below the Unit 2 and 3 Vapor Containment Structures (the
drains include both the foundation drains around the building periphery (“curtain drains”) as well
as those around the sumps near the middle of the structures). These drains are being used as
an integral part of the early leak detection monitoring network. However, due to plant security
precautions, GZA was unable to access these sampling points (manholes are currently welded
shut). A plan to gain access to these sampling locations without compromising plant security is
underway. GZA anticipates that collection of samples from at least two of the three manholes
will be possible by Q1 2009.

During previous quarters, GZA sampled the east drain line in manhole MH-5 to capture
drainage from the Unit 2 Vapor Containment Foundation Drains. GZA also previously sampled
the east drain line in manhole B-1 to capture drainage from the Unit 3 Vapor Containment South
Curtain Drain. In addition, GZA sampled the manhole B-6 during earlier sampling quarters to
capture drainage from the Unit 3 Vapor Containment North Curtain Drain and Reactor Sump
Foundation Drain'.

9 As described in: Low-Flow Sample Collection, GZA, 7/18/2007

10 As described in: Modified Traditional Groundwater Sample Collection, GZA, 7/18/2007

11 When external factors (such as well-surface-flooding from stormwater runoff or overland flow of plant component leaks) might
have infiltrated the top of the well and impacted ambient groundwater conditions at a specific sampling location, GZA typically
purged three to five volumes of water (using the modified traditional purge method) prior to collection of a sample to attempt to
obtain a representative groundwater sample.

12 During early attempts to collect a discrete sample specifically representative of the east drain line in B-6, this catch basin was
used as a clean water discharge point for some unidentified plant work. As a result, the height of the water within the manhole was
above the drain lines, which only permitted collection of a composite sample. By mid-year 2008, these discharge operations had
ceased, and during the Q2 2008 attempt to collect a sample from this location, GZA observed no flow of water through this drain. It
is possible that flow within this drain is being restricted by sediment further upgradient in the drain. Thus, a definitive sampling
solution for storm drain manhole B-6 is currently not available.
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2.4 Preventative Maintenance

GZA performed general wellhead maintenance tasks, such as housekeeping of well vaults and
roadboxes, and replacement of dedicated sampling equipment, tubing and transducers.

2.5 Mid-Quarter Sample Collection

During the spring of 2008, Indian Point Energy Center began moving spent fuel in Unit 1 and
refueling Unit 2. Therefore, samples in addition to those collected for the routine quarterly
sampling round were obtained from selected wells associated with Units 1 and 2 to increase the
monitoring frequency proximate to these events. Additional groundwater samples were
collected from MW-42-49, MW-50-66, MW-53-120, and U1-CSS (for Unit 1 monitoring);
MW-30-69, MW-30-84, MW-31-49, MW-31-63, MW-32-59, MW-32-85 (for Unit 2 monitoring);
and MW-40-100, MW-40-127, MW-51-40, MW-51-79, and MW-107 (for additional boundary
monitoring) during the approximate halfway point between sampling quarters. The results of the
mid-quarter samples collected prior to and after Q3 2008 are presented in Section 3.4 along
with the quarterly data. Sampling Data Sheets summarizing water quality data and sampling
information are presented in Appendix E.

2.6 Sample Collection for Tracer (Fluorescein) Analysis

In early 2007, GZA conducted a tracer test by injecting fluorescein tracer dye at the top of rock
near the Unit 2 Fuel Pool (directly adjacent to MW-30) to simulate a leak of fuel pool water.
Although the tracer test was formally completed and the collection of groundwater tracer
samples finished in the summer of 2007, GZA collected additional samples during Q3 2008 in
response to:

1. Previous increases in trittum activity in MW-31, MW-36 and MW-37; and

2. A desire to continue to validate the Conceptual Site Model through further evaluation of
the retention/storage mechanism described in GZA’s January 2008 Final Investigation
Report.

In conjunction with the regular quarterly sampling during Q3 2008, GZA collected samples from
MW-30, MW-31, MW-32, MW-33, MW-36, MW-37, MW-42, MW-53, MW-55, MW-66, MW-67,
MW-111, RW-1, and U1-CSS for fluorescein analysis.

February 6, 2009 Page 2-3
FINAL LTM 2008 Quarters Two and Three 2-6-09.doc File No. 01.0017869.91

IPEC00201742



%, b

FINAL QUARTERLY LONG-TERM GROUNDWATER
1 MONITORING REPORT  Q2&3 2008 (REPORT NO. 3)

#

3.0 DATA EVALUATION

The Long Term Monitoring Program was designed to provide data to address four main
objectives:

¢ Monitor groundwater flow rate and radionuclide concentrations to both detect and
characterize current and potential future off-Site groundwater contaminant migration to
the Hudson River, both via direct groundwater discharge to the river and through
infiltration into the Discharge Canal, from abnormal radionuclide releases of liquid
effluents, so as to allow computation of potential radiation dose to the public from these
releases;

e Monitor groundwater proximate to Systems, Structures and Components (SSCs) which
exhibit a credible probability of resulting in a visually undetected release of radionuclides
to the subsurface carrying an activity level of significance;

e Monitor groundwater along the property boundary to confirm that contaminated
groundwater is not migrating off of the property to locations other than the river; and

+ Monitor the groundwater plumes identified on-Site to demonstrate overall reductions in
total activity over time as is consistent with the requirements of Monitored Natural
Attenuation (MNA)™, the selected remediation for the IPEC Site.

These objectives are consistent with and fully encompass the guidance provided in the NEI
Groundwater Protection Initiative. The following sections provide data analyses to address
these four objectives.

3.1 Groundwater Mass Flux

The following sections describe the computation of groundwater flow (mass flux) through the
Site using the Precipitation Mass Balance Model and the continuing verification of the calibration
of this model based on the most current quarterly groundwater elevation monitoring data.

3.1.1 Groundwater Mass Flux Computation

As presented in the Hydrogeologic Site Investigation Report, groundwater flow in both the upper
and lower flow zones is toward the power block area from the North, East and South, with
subsequent discharge to the Hudson River to the West. A corollary to this conclusion is that
there is no groundwater flow, and thus no off-Site radionuclide migration from the power block
area to the North, East or South. Groundwater flow associated with infiltration from the
watershed may be as deep as 350 feet, but still ultimately discharges to the river.

To estimate groundwater flow (i.e., groundwater mass flux) beneath the Site, an analytical
groundwater flow model was constructed based on a Precipitation Mass Balance Model using
with the Q2 2007 (reference) data set. This model is based on the precept that, on a long term
average, the groundwater flowing through and discharging from the aquifer is equal to the
watershed infiltration recharge. The Precipitation Mass Balance Model was also calibrated to
groundwater fluxes based on a Darcy’s Law Model with gradients also derived from Q2 2007

13 The selection of MNA as the remediation for the Site is more fully discussed in the Hydrogeologic Site Investigation Report.
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Section 3.0 Data Evaluation

(June 1, 2007) groundwater elevation contours'. This calibration not only verified the
reasonableness of the overall groundwater flow rates predicted by the Precipitation Mass
Balance Model, but also allowed further discretization of the groundwater flow into upper and
lower flow zones as well as flow volumes upgradient and downgradient of the Discharge Canal.

The mass balance approach recognizes that the only substantial source of recharge to the
aquifer is areal recharge derived from precipitation. The previous ten year average for
precipitation measured at the Site is 36 inches per year. Based on a USGS infiltration study'
as well as the model calibration cited above, approximately 29 percent of the precipitation falling
on pervious surfaces over the Site watershed area results in infiltration recharge to the
groundwater. This computation indicates that the groundwater recharge rate is approximately
10.5 inches per year for the 2007/2008 monitoring period.

Appling this information to the pervious surfaces within the six individual groundwater flow
zones shown on Figure 4, it is estimated that approximately 5.2 gpm of groundwater flows into
the Discharge Canal from the upper and lower zones. In addition, approximately 5.8 and
7.7 gpm of groundwater flows into the Hudson River from the upper and lower zones,
respectively. Furthermore, the mass balance model accounts for storm water discharge'® to
both the Discharge Canal and directly to the Hudson River which are estimated to be 39 and 4
gpm, respectively. These flows can be further subdivided into flow zones as shown in the table
in Appendix F.

3.1.2 Quarterly Groundwater Mass Flux Calibration

As indicated above, the Precipitation Mass Balance Model was calibrated to groundwater fluxes
computed based on a Darcy’s Law Model. The calibration compared the total groundwater flow
values for each of the six flow zones computed independently'” using the Precipitation Mass
Balance Model and the Darcy’s Law Model. The initial calibration was performed using
gradients derived from contours of groundwater elevation measured on June, 1 2007, as
described in the Hydrogeologic Site Investigation Report.

As part of the initial portions of the Long Term Monitoring Program'®, this calibration is being
evaluated quarterly to verify that seasonal changes in groundwater elevations do not materially
impact the calibration. Therefore, quarterly groundwater elevations measured with pressure
transducers at representative low river tides' have been used to construct groundwater
elevation contours for the upper groundwater flow zone (water table contours) and the lower

14 Refer to the Hydrogeologic Site Investigation Report prepared by GZA and dated January 7, 2008.

15 USGS. Water Use, Ground-Water Recharge and Availability, and Quality of Water in the Greenwich Area, Fairfield County,
Connecticut and Westchester County, New York, 2000-2002.

16 The storm drains also include groundwater discharges from the foundation drains for Unit 2 and Unit 3 VC Buildings.

17 The two models use different sets of input parameters which are not dependent or related to each other. The groundwater flow
computed using the Precipitation Mass Balance Model is based on yearly precipitation amounts and the proportion of this
precipitation that results in infiltration recharge to the groundwater. The Darcy's Law Model, on the other hand, is based on the
measured groundwater flow gradients (as computed from groundwater elevation contours) and estimates of the formation hydraulic
conductivity.

18 It is anticipated that six to eight quarters of seasonal groundwater elevation data should be sufficient to capture sufficient
seasonal and yearly groundwater flow variation to verify the validity of the current calibration. It is anticipated that once these data
are obtained, the model will be recalibrated to the data set that yields the largest groundwater flow values, so as to be conservative.
The scope of groundwater elevation data collection will be reduced at that point.

19 Previous evaluations (provided in the Hydrogeologic Site Investigation Report) have shown that the shape of the groundwater
contours is relatively unchanged at different times of the tidal cycle. However, the use of low tide contours provides the greatest
transient gradients (larger than the average gradient) and therefore result in a computed groundwater flux from the Site that is
biased high. Computation of radionuclide release rates to the river based on these data will therefore also have a high bias (i.e.,
they will be conservative).

February 6, 2009 Page 3-2
FINAL LTM 2008 Quarters Two and Three 2-6-09.doc File No. 01.0017869.91

IPEC00201744
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flow (potentiometric head contours), as shown in Figure 5 for Q2 2008 and Figure 5A for Q3
2008. As summarized on the table included below, similar calibration analyses were performed
for previous quarterly monitoring (2", 3™ and 4" quarters of 2007, and 1% quarters of 2008)%° %'

Figures 5 and 5A show that the deep zone groundwater contours continue to be a subdued
reflection of the upper zone groundwater contours. This demonstrates that the anthropogenic
effects at the Site are generally shallow. The groundwater flows computed using the Darcy’s
Law Model in each of the six flow zones, for each of the available quarterly data sets, are
compared to the flows used in the calibrated Precipitation Mass Balance Model (see table
below).

PRECIPITATION
MASS BALANCE DARCY LAW MODEL (GPM)
MODEL (GPM)
Q2 2007 Q22007 | Q32007 | Q42007 | Q12008 | Q22008 | Q32008

Totals 18.8 18.8 18.4 18.2 206 251 23.7
Northern Clean Zone 1.4 0.7 0.7 05 09 04 04
Unit 2 North Zone 06 08 09 08 1.3 05 06
Unit 1/2 Zone 28 2.3 1.7 21 32 25 19
Unit 3 North Zone 32 45 44 4.1 55 6.6 5.1
Unit 3 South Zone 35 26 28 27 22 54 58
Southern Clean Zone 74 79 79 8.1 76 10.3 9.9

The new data for Q2 and Q3 2008 show that the overall groundwater flow through the Site for
these most recent quarters is greater than previous quarters by approximately thirty percent.
This is as would be expected given the overall increase in precipitation for this period®;
groundwater levels, and thus flow, typically increase during periods of greater precipitation and
infiltration. As shown in the table, the increased flow is manifested in a zone-specific manner,
with the more southerly zones primarily showing the increases. This is also as would be
expected given that the Unit 1 and Unit 2 foundation drains capture a large portion of the more
northerly flow prior to it reaching he river.

While the computed increase in flow may seem substantial, it would have® only limited impact
on the dose computations for two primary reasons: 1) the dose computations are performed on

20 See Final 2007 Quarterly Reports dated May 1, 2008, and Quarter 1 2008 Quarterly Report dated May 15, 2008 and prepared by
GZA.

21 There was no formal 1st quarter monitoring event in 2007 given that the Long Term Monitoring Program had not yet been
initiated.

22 The Q2 2008 groundwater contours were developed from data collected on April 4, 2008; the on-site meteorological station
reported that the previous month saw 3.77 inches of precipitation while normal is approximately 2.78 inches. In addition, the winter
snow (and subsurface frost layer) melt are still likely to be reflected in the groundwater flow rate. The Q3 2008 data was collected
(July 10, 2008) during a period of relatively heavy rainfall (i.e. July 2008 saw 5.50 inches of precipitation which is 2.38 inches above
normal).

23 The dose computations are currently all performed with the flows computed for the Q2 2007 data set. As such, the dose
computed is higher than would be computed using either the Q2 or Q3 2008 data given the higher flow in Zone 1 / 2 for the Q2 2007
data; as previously emphasized, Zone 1/ 2 carries by far the highest activity of all the Zones. Once additional quarterly flow values
have been amassed, the “reference set of flows” (currently Q2 2007) will be re-established to be conservative based on all the
available data at that time.
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Section 3.0 Data Evaluation

a yearly average basis so the higher current flows would be averaged with the lower preceding
values; and 2) the highest activities are found in the Zone 1 / 2 area where the flows have not
shown as great an increase as in the more southerly, cleaner areas. Given the small variability
of flow over the seasons monitored to date, as well as the overall recognition that the computed
doses to the river are a small fraction of the permitted amounts, GZA believes that recalibrating
the Precipitation Mass Balance Model, as used to compute groundwater flux through the Site as
part of the radionuclide dose computation, is not warranted at this time?*.

3.2 Groundwater Sampling

The following sections describe the groundwater sampling results and associated QA/QC
protocols.

3.21 Groundwater Sampling Results

Groundwater samples collected on behalf of Entergy during Q3 2008 were analyzed for
radionuclides including Tritium, Sr-90, Cs-137, Co-60, and Ni-63 at GEL Laboratories®®.
Table 3 presents the Q3 2008 analytical results specific to Tritium, Sr-90, Cs-137, Co-60, and
Ni-83. The rolling yearly averages, which were calculated from Q3 and Q4 2007 and Q1 and
Q3 2008, are also presented in Table 3%°. Table 4 presents minimum detection concentrations
(MDC), standard deviation, and Investigation Levels (l.L.s) assigned to each well for the Q3
2008 analytical results. Table 5 presents historic Site groundwater analytical data. Isopleth
maps of rolling averages for Tritium and Sr-90 are presented in Figures 6 and 7, respectively.
Figure 8 presents a data map of rolling averages for Cs-137, Co-60, and Ni-63.

An overall evaluation of the sample handling, shipment and analytical procedures, indicate that
the quality assurance quality control protocols have been complied with for Q3 08%", and the
analytical results should be useable. This conclusion is further supported by a review of the Q3
2008 analytical data, as compared to previous historical trends. Refer to section 5.2.2 of the
Final 2007 Quarterly Long-Term Groundwater Monitoring Report No. 1 for further details
pursuant to quality assurance quality control protocols.

3.3 Radionuclide Release Rates

The calibrated Precipitation Mass Balance Model derived groundwater flows within each of the
six flow zones are multiplied by yearly rolling average radionuclide levels within each zone
(computed separately for upper and lower flow zones as well as upgradient and downgradient of
the Discharge Canal) to compute groundwater radionuclide release rates to the Discharge
Canal and Hudson River. Storm drain flows computed based on yearly precipitation rates are
multiplied by radionuclide concentrations measured in the storm drains to compute the
associated storm drain radionuclide release rates to the Discharge Canal and Hudson River®®.
The selection of specific monitoring locations for each of the six zones is described in the

24 Once sufficient seasonal data has been collected, it is anticipated that the model will be recalibrated to the quarterly data set that
yields the largest groundwater flow values, so as to be conservative.

25 It should be noted that samples were analyzed for gamma emitters via gamma spectroscopy. Although only Co-60 and Cs-137
are reported, gamma spectroscopy could detect and identify other gamma emitters if they became present in groundwater.

26 An overall evaluation of the Q2 2008 sample analytical procedures employed by the laboratory for this round of samples
indicated that the quality assurance quality control protocols had not been complied with, and the analytical resuits for Q2 2008 are
not useable for calculation of the rolling averages. Therefore, the Q3 07 data was used to provide four quarters of data.

27 As indicated above, the Q2 2008 data did not met quality assurance quality control protocols.

28 The storm drains also include groundwater discharges from the foundation drains for Unit 2 and Unit 3 VC Buildings.
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January 25, 2008 Memorandum — Synopsis of Long Term Monitoring Plan Bases. The
radionuclide release rates from the groundwater and storm drains to the Discharge Canal and
Hudson River for Q3 2008 are shown in the table on the following page.

GROUNDWATER AND SURFACE GROUNDWATER AND SURFACE
WATER TO RIVER (CI/YR) WATER TO CANAL (CI/YR)
Northern Clean Zone* 4.15E-4 0.00E+0™*
Unit 2 North Zone 4.27E-4 1.38E-2
Unit 1/2 Zone 9.26E-3 4.29E-3
Unit 3 North Zone 1.16E-3 1.61E-3
Unit 3 South Zone 1.02E-3 4.77E-3
Southern Clean Zone 4.07E-3 0.00E+0***

* Activity in the Northern Clean Zone is attributable to an assumed background concentration of 150 pCi/L in the groundwater.
The remaining radionuclides were assumed to not be present in this streamtube. Radionuclide release rate in the Southern
Clean Zone is calculated from activity measured in monitoring wells M\W-40 and MW-51.

** The radionuclide release rate to the Discharge Canal from the Northern Clean Zone is zero because the Discharge canal does
not extend far enough to the north to be downgradient of the Northern Clean Zone.

*** The radionuclide release rate to the Discharge Canal from the Southern Clean Zone has been computed to be zero because
groundwater in this zone appears to flow under the Discharge Canal and directly to the river. This conclusion has been reached
given that the surface water level in the Discharge Canal is, on average tidally, equal to the proximate groundwater elevation,
both of which are above the water level elevation in the Hudson River.

Release rates are then used by Entergy to calculate the radiological dose to the environment via
the Discharge Canal and the Hudson River using the procedure outlined in the Liquid
Radioactive Effluents (0-CY-2740) document, prepared by Entergy and dated January 12, 2007.

3.4 SSCs and Property Boundary Monitoring

The Long Term Monitoring Program has been designed to also provide rapid detection of
potential leaks from Systems, Structures and Components (SSCs) which exhibit a credible
probability of resulting in a visually undetected release of radionuclides to the subsurface. The
monitored SSCs are shown on Figure 4 and a description of the specific monitoring installations
associated with each SSC are provided in the January 25, 2008 Memorandum — Synopsis of
Long Term Monitoring Plan Bases. In addition to monitoring the SSCs, on-Site and off-Site
wells are used to monitor the property boundaries for unanticipated radionuclide migration
across these boundaries. Again, the rationale underpinning the selection of wells designated for
this purpose is provided in the above cited Memorandum. These monitoring protocols are
consistent with the NEI Groundwater Protection Initiative.

As discussed with the NRC during our Groundwater Protection Initiative meeting on August 12
and 13, 2008, Entergy has initiated a program of increased sampling frequency (in addition to
the quarterly samples) at select wells during/following activities that could potentially result in
the increased likelihood of an undetected release to the subsurface. During this quarter, two
activities warranted increased sampling: 1) The final removal of the residual fuel remaining in
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the Unit 1 West Pool for ISFSI storage®; and 2) refueling of Unit 2%°°. An evaluation of these
increased sampling results is described in the sections below along with the quarterly results.

Investigation Levels were established for the associated monitoring wells to set quantitative
radionuclide concentrations above which further action would be undertaken. As part of the
ongoing groundwater monitoring program, the reported analytical concentrations are compared
against the |.L.s shown in the table below. Investigation Levels are currently computed each
year based upon yearly averages of the quarterly groundwater sampling analytical results of the
previous year. The I.L.s generally described on the following page and presented in Table 4
are established for comparison with 2008 analytical results based on the quarterly samples
collected and analyzed in 2007. A new method of calculation is presently being evaluated and
may be employed in 2009.

INVESTIGATION LEVELS (I.L.S)

WELL ID N OTHER PLANT-RELATED
TRITIUM PCI/L SR-90 PCI/L RADIONUCLIDES
Off-Site Boundary Wells _— _— -
(LAF-002) any detection any detection any detection
On-Site Boundary Wells
(MW-40, MW-51, MW-52, and MW- 1,000** 2 any detection*
107)
Riverfront Boundary Wells o - -
(MW-60, MW-62, MW-63) 2,000 2 any detection
All Other Wells >2x average™* >2x average™* >2x average™*
* A radionuclide is positively detected when the result is greater than or equal to the MDC and 3 times the 1 sigma

uncertainty.

** The values of 1000 and 2000 pCi/L for H-3 and 2 pCi/L for Sr-90 have been chosen to be low enough to result in timely
detection of a new release or change to an existing release and still be outside the normal expected range of sample results
at these locations, to the extent possible with the currently available data over time.

*** Any positively detected radionuclide that has a result greater than 2 times the average from the previous year. The IL is
not reached until an H-3 result is greater than 1000 pCi/L or a Sr-90 result is greater than 2 pCi/L.

In the event that the analytical results of a groundwater sample exceed the designated I.L., the
following series of actions will be considered:

o Contact the laboratory to verify that all quality control checks were satisfactory, sufficient
sample volume was used; required MDC’s were met, etc.;

¢ Re-analyze aliquots of the original sample;

29 As part of the process for final fuel removal from Unit 1, IPEC began increasing the water level in the pools to Elevation 55’
starting on April 23, 08, with completion on the 25" As anticipated based on previous work, increased leakage at high water was
observed, particularly from the transfer canal. IPEC believes that the leakage is through the concrete into the Chemical Systems
Bldg 33’ area given increased Sphere Valve Gallery sump pump activation on the 14’ level. During fuel removal, IPEC continued to
add water to maintain the pool level at 55" until October when all the fuel was removed and the pools were drained. Given the
anticipated increased leakage, GZA collected “Mid-Quarter” groundwater samples from monitoring wells U1-CSS, MW-42-49, MW-
50-66, and MW-53-120 on May 12 & 13, 2008 and September 5 & 8, 2008 to evaluate the associated subsurface impact of fuel
removal activities.

30 Entergy undertook refueling activities at Unit 2 between March 25, 2008 and April 9, 2008. GZA therefore collected additional
“Mid-Quarter” groundwater samples on May 30, June 6, & June 9, 2008 and August 30, September 2, 3, & 4, 2008 from monitoring
wells MW-30-69, MW-30-84, MW-31-49, MW-31-63, MW-31-85, MW-32-59, MW-32-85, MW-33 and MW-111 to provide additional
data pursuant to ongoing analyses relative to the potential for a remaining leak in the Unit 2 SFP. GZA also collected samples on
May 30 and at the following Upgradient and Southern Boundary Wells: MW-40-100, MW-40-127, MW-51-40, MW-51-79, and MW-
107.
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¢ Re-sample the location to verify the result;
¢ Increase the frequency of sampling for this location;

o Initiate an investigation utilizing Entergy’s corrective action program and related
resources as appropriate (e.g. site engineering / radiation protection); and

¢ Initiation of source/ground water remediation techniques commensurate with the
potential dose impact analyses and good environmental stewardship.

3.5 Boundary Investigation Levels

A comparison of the Q3 2008 and Pre-Q3 Mid Quarter®' analytical results for the On and Off-
Site Boundary Wells to their respective I.L. values shows that the I.L.s were not met for any of
the monitoring locations. Therefore, there was no cause to further investigate radionuclide
activity in these wells.

3.5.1 SSC Investigation Levels

For the SSC monitoring wells, a comparison of the Q3 2008 and Mid-Quarter analytical results
to their respective |.L. values shows that the I.L.s were initially met in six samples. Two of these
samples (MW-63-18 and MW-63-174) were reanalyzed, and the results were found to no longer
meet |.L.s. In addition, one sample that did not initially meet |.L., but was close (MW-36-52),
was also reanalyzed. The second analysis did meet |.L. The table below lists the cases where
the |.L.s were met and also presents the reanalyzed results.

REANALYZED INVESTIGATION

WELL ID RADIONUCLIDE RESULT (PCI/L) RESULT (PCI/L) LEVEL (PCI/L)
MW-31-85 Tritium 8340 NA* 6420
MW-36-24 Tritium 1020 NA* 572
MW-36-52 Sr-90 419 5.67 4.88
MW-42-49 Trifium 13200 NA* 3450
MW-42-49 Sr-90 296 NA* 97.1
MW-63-18 Sr-90 3.29 ND** 2.00
MW-63-174 Sr-90 2.79 ND** 2.00

*NA indicates that the sample was not reanalyzed.
**ND indicates that the radionuclide was not detected greater than or equal to the MDC and 3 times the 1 sigma uncertainty.

The initial positive Strontium results for samples MW-63-18 and MW-63-174 were unexpected
given the location of MW-83 as well as recognition that the previous results for these locations
all yielded non-detectable levels for Strontium. As shown in the table, the re-analysis of these
samples yielded non-detect for Strontium, as is consistent with the trend for both of these
locations. MW-36-52 yielded an initial positive result for Strontium which was below its I.L.
However, this sample was also reanalyzed given that the initial result was close to the |.L. Upon
reanalysis, this location yielded a result somewhat above the |.L. and is therefore also
discussed below.

31 GZA collected samples on May 30 from select Upgradient and Southern Boundary Wells (MW-40-100, MW-40-127, MW-51-40,
MW-51-79, and MW-107) as part of the increased sampling frequency associated with Unit 2 refueling and Unit 1 final fuel removal.
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The remaining five samples where the I.L.s ultimately were met are discussed individually
below:

MW-31-85. This sampling location exceeded it’s I.L. by about 30 percent. In addition, the other
two more shallow sampling levels at this location (MW-31-49 and MW-31-63) also show more
recent increases in Tritium levels (although not above their respective I.L.s). Given that these
increasing levels come after the 2008 refueling event, it would not be unreasonable to conclude
that the refueling is responsible for the increases observed. However, when the all of the
historic data are reviewed for all three sampling levels, it is clear that a similar Tritium “peak”
was detected last year over approximately the same time frame. Given that there was no
refueling of Unit 2 in 2007, it appears that the peak is more likely due to interaction of seasonal
precipitation events with the retention mechanisms discussed in the Hydrogeologic Site
Investigation Report™, although the precise mechanism isn't yet fully understood.
Notwithstanding this conclusion, this sampling location will be subject to additional scrutiny
going forward.

MW-36-24. While the Q3 2008 tritium result for MW-36-24 is nearly twice its I.L., it is also lower
than the previous value by over a factor of two. As such, the Tritium values are decreasing at
this location. In addition, the actual trittum magnitude is also very low when compared to
historic values, which are representative of known Unit 2 SFP leakage (prior to interdictions by
Entergy)®. It is also instructive to note that the deeper monitoring interval at the MW-36
location continues to exhibit a generally stable to decreasing trend. Finally, tritium activities
measured immediately upgradient do not show any significant increasing tritium trends. To the
contrary, the upgradient data show significant overall decreasing tritum trends relative to
conditions known to be indicative of fuel pool leakage™.

These data, when viewed in the context of the Conceptual Site Model, indicate that the Q1 2008
and Q3 2008 detections of tritium above the |.L. for this location do not indicate a new leak in
the monitored SSCs. Rather, they are likely the result of natural transient variability in the
groundwater system, at least a portion of which is attributable to the interaction of precipitation
events with the retention mechanisms discussed in the Hydrogeologic Site Investigation Report.
Moreover, the fact that the |.L. was exceeded by nearly a factor of four for Q1 2008 and a factor
of two for Q3 2008, leads to the further conclusion that the original quantitative levels set for the
|.L.s need to be re-evaluated™.

MW-36-52. There are two equally valid results for Q3 Strontium levels at this location. The
initial result was below its |.L. and shows the beginning of a decreasing trend, while the
reanalysis was above |.L. and indicates the continuance of an increasing trend. The upper
sampling intervals for the MW-36 monitoring installation provide no clarification pursuant to the
“more correct” result for MW-36-52. The interval in the bedrock immediately above has been

32 It is also noted that MW-111 and MW-33, located downgradient of MW-31, also show recent small increases which may be a
reflection of the same seasonal variation.

33 Tritium levels over an order of magnitude higher (greater than 30,000 pCi/L) than the current Q3 2008 value were measured in
early 2006.

34 For example, MW-111, MW-33 and MW-35 located immediately upgradient of MW-36 and towards the Unit 2 SFP, show overall
downward trends of nearly an order of magnitude since the middle of 2006 (it is also noted, however, that MW-111 and MW-33 do
show small increases recently which may be related to seasonal variation, as discussed above relative to MW-31).

35 The |.L.s were generally set equal to two times the yearly average for the previous year. It was recognized that a factor of two
may not be sufficient to separate the initial indication of a new leak from the natural variability of the groundwater system, thus
resulting in numerous false positives. However, it was decided to initially bias the I.L.s low to be conservative while the level of
natural variability was being quantitatively characterized using the quarterly data collected over time.
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destroyed and the shallowest interval is completed in soil backfill and exhibits non-detected
levels of Strontium.

All three sampling depths for the monitoring installation immediately upgradient (MW-55) show
decreasing Strontium levels. The closest downgradient monitoring installation (MW-37) also
exhibits a decrease in Strontium level for Q3 (after a generally increasing trend) at the same
elevation in the bedrock. The Q3 value is below the previous four values for this sampling point
(MW-36-52 and MW-37-57 are located on either side of the Discharge Canal and both are
below the bottom of the Canal). The 40-foot monitoring elevation immediately above the 57-foot
depth in MW-37 shows an overall, generally decreasing trend®. Finally, the two monitoring
installations located on either side of the Canal and just to the south of MW-36 (MW-50 and
MW-49) also currently show generally decreasing Strontium levels®.  Therefore, the data
generally indicates that, of the two results for MW-36-52, it is more likely that the lower
Strontium level best represents the behavior of this portion of the overall Unit 1 plume.
However, this sampling location will again be scrutinized in Q4, particularly given the recent fuel
removal activities at Unit 1.

While it is not at all certain that Strontium levels at MW-36-52 are not increasing, it is clear that
the basis for the I.L.s needs to be reassessed relative to the current generation of false
positives. In this specific case, it is not natural subsurface variability that has caused the false
positive. Rather, it is variability inherent in the laboratory procedures given that the second
result is just a reanalysis of an aliquot of the same single sample collected from MW-36-52 on
July 24, 2008.

MW-42-49. As discussed above, water levels were increased during late April 2008 in the Unit
1 SFPs as part of the process for final fuel removal for ISFSI storage. As anticipated based on
previous work, increased leakage at high water was observed, particularly from the transfer
canal. As such, it was expected that radionuclide levels would increase downgradient of Unit 1.
Therefore, Mid Quarter samples were taken both before and after the August Q3 samples. It
was anticipated that at least increased Tritium levels® would be observed shortly after raising of
pool levels (i.e., in the Pre-Q3 Mid Quarter samples). However, the expected increase was not
observed until the post-Q3 Mid Quarter samples. These samples yielded an abrupt Tritium level
increase to nearly four times the I.L. for MW-42-49. Strontium levels also increased abruptly to
three times the I.L.*° at this location.

Three critical conclusions can be drawn from these data: 1) the current Conceptual Site Model
for the IPEC site provides a good basis for the design of the Long Term Monitoring Program,; 2)
significant new leaks from the Unit 1 SFPs are readily detected by the current Long Term
Monitoring Program; and 3) increases in radionuclide levels following a documented leak take
longer to materialize in the groundwater than might otherwise be expected®.

36 It is noted, however, that the two shallowest depths in MW-37 show variable, but stable to increasing Strontium levels relative to
Q1 08, but still lower than previously recorded.

37 Four of the five sampling locations show decreasing Strontium levels and one location (MW-50-42) shows a recently increasing
level after a previously decreasing trend.

38 It was unclear if increased Strontium levels should be expected given Entergy’s demineralization of the pools prior to raising the
water levels. In fact, the previously enhanced demineralization, begun in April 2006, was resulting in a consistent decrease in
Strontium levels in MW-42-49.

39 As indicated, Strontium levels also increased even though the SFPs were being aggressively demineralized. This result is not
unexpected given that the increase in leakage rate, even at reduced Strontium levels, could result in increased groundwater
Strontium levels due to additional partitioning from the solid subsurface materials back into the groundwater.

40 As part of the Unit 1 fuel removal process, increased sampling frequency was also performed at downgradient locations in
addition to MW-42-49. These locations (U1-CSS, MW-50-66, and MW-53-120) have not yet shown an increase in Tritium or
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3.5.2 Conclusions - Boundary and SSC Leak Detection Monitoring

Recognizing that measured activities in the Off-Site and On-Site Boundary Wells did not meet
I.L. levels, this overall data set demonstrates that radionuclides are not migrating off of the
property to the North, East or South, as expected given groundwater flow directions towards the
power block area. Relative to Unit 2, radionuclide levels in some wells met their respective
I.L.s. However, given the analyses discussed above, there is no compelling reason to believe
that any new leaks have developed in the SSCs monitored. The same conclusion also applies
to Unit 3 where no radionuclide levels met their |.L.s. Increased leakage was anticipated during
final fuel removal from Unit 1 SFPs. This leakage was readily detected by the Long Term
Monitoring Program.

Since inception of the Long Term Monitoring Program, it has been observed that I.L.s have
been routinely exceeded in a number of cases where subsequent data have demonstrated that
no new leaks have occurred. The maijority of these cases occur where the radionuclide levels
are generally low and/or near their detection limits. It appears that data variability, likely due to
seasonal precipitation influences, is the cause of these false positives. Analysis of the false
positives indicate that, for these cases, I.L.s equal to twice the previous yearly average are
clearly too low. Uncorrected, this condition is likely to prove detrimental over time relative to the
overall intent of establishing the I.L.s for leak detection. While simply increasing the |.L.s to a
greater multiple of the yearly average would likely be appropriate for these cases, it would result
in I.L. levels that are too high for locations with higher levels of residual contamination.
Therefore, the basis upon which the |.L levels are computed needs to be re-evaluated in light of
the natural transient variability of the groundwater system in response to precipitation events.

3.6 Plume Natural Attenuation Monitoring

The fourth and final objective of the Long Term Monitoring Program is to evaluate if the
groundwater plumes identified on-Site demonstrate overall reductions in total activity over time,
as is consistent with the requirements of Monitored Natural Attenuation (MNA)*' the selected
remediation for the IPEC Site.

Given the likely ages of the leaks identified and characterized during the hydrogeologic
investigation, it is probable that the Unit 2 (Tritium) and Unit 1 (Strontium) plumes had reached
steady state conditions prior to the beginning of the quarterly monitoring. Given that. 1) the
identified leaks in the Unit 2 SFP have all been previously repaired, and: 2) the water in the Unit
1 West Pool underwent intensified demineralization (with a reduction in Strontium levels of over
95 percent), it would be expected that the plumes should have started to attenuate with time.
While both plumes have generally shown significant levels of attenuation as compared to the
highest levels measured during the two-year hydrogeologic investigation period* it was
expected that the plumes would not show substantial additional attenuation during the shorter

Strontium levels, perhaps with the exception of U1-CSS where Strontium levels appear to show a small increase. The NCD and the
SFDS were also monitored during this time. The NCD may have shown an increase in both Tritium and Strontium associated with
the fuel removal, but the data is too variable over time for a peak to be clearly discerned without additional data going forward to see
if the apparent decreasing trend is consistent over time. The SFDS does not appear to show either a Tritium or Strontium peak
associated with fuel removal.

41 The selection of MNA as the remediation for the Site is more fully discussed in the Hydrogeologic Site Investigation Report.

42 See data and discussion presented in the Hydrogeologic Site Investigation Report. It is also important to note that while the
Unit 1 plume has generally shown an overall reduction in Strontium levels, MW-42 has recently peaked at Strontium and Tritium
levels above those previously observed. This is as was expected given the increased leak rate during final fuel removal. It is
anticipated that plume levels will generally increase with time due to this perturbation before resuming their overall downward trend.
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time frames subsequent to the source interdictions implemented by Entergy*®. As predicted, Q3
2008 quarterly data indicate that the Unit 2 Tritium and Unit 1 Strontium plumes have remained
relatively stable to decreasing over the monitoring period, when the plumes are viewed in their
entirety.

On a smaller scale however, it was previously observed in 2007 and Q1 08 that some vertical
intervals in monitoring installations MW-37, MW-49 and MW-50, as well as those downgradient
along the plume migration pathway (MW-66 and MW-67), were apparently showing an
increasing trend in Strontium levels, with a number of intervals yielding the highest levels ever
recorded during Q4 07 or Q1 08. This observed behavior was attributed to either 1) the residual
downgradient response to a previous (2005) transient increase in Unit 1 pool leakage rate due
to a required short-term rising of water levels in the Unit 1 SFPs; and/or precipitation induced
natural variability. Subsequent samples from these wells, however, have now exhibited
decreased Sr-90 activity relative to peak values. As originally stated in the Hydrogeologic Site
Investigation Report, it is to be anticipated that contaminant concentrations in individual
monitoring wells will fluctuate over time (increasing at times as well as decreasing, as potentially
related to precipitation events), and that future short-term increases in concentrations do not, in
and of themselves, indicate a new leak. In addition, it is also expected that some areas within
the plumes will exhibit faster decay rates than others. Both behaviors are commonly observed
throughout the industry with groundwater contamination sampling and analyses, and therefore,
conclusions pursuant to plume behavior must be evaluated in the context of all of the Site-wide
monitoring data. Given the above, ultimate confirmation of plume attenuation will require
monitoring over a number of years to allow ranges in seasonal variation to be adequately
reflected in the monitoring data. Overall, however, GZA believes that the continuing monitoring
will further demonstrate decreasing long term trends in groundwater contaminant concentrations
over time given the source interdictions completed by Entergy.

3.7 Tracer (Fluorescein) Analyses

As one portion of the geohydrological investigations performed for the IPEC site, GZA, on behalf
of Entergy, conducted an extensive tracer study in the vicinity of the Unit 2 SFP. The testing
was initiated on February 8, 2007 with the injection of fluorescein dye into the vadose zone at
the top of bedrock immediately adjacent to MW-30. Routine groundwater sampling and
analyses were conducted through approximately June, 2007*, with the results presented in the
January, 2008 Final Investigation Report.

In an effort to provide further data with which to continue testing the validity of the current CSM,
additional groundwater samples were collected and analyzed for fluorescein concentrations
during the Q3 2008 sampling round. A summary of the results of the fluorescein analyses is
presented in Table 6. These data, as discussed below, continue to support the existence of

43 In the case of the Unit 2 Tritium plume, it has been demonstrated that vadose zone storage mechanisms result in protracted
release of Tritium to the groundwater after the physical leaks have been repaired. This conclusion is further supported by the recent
tracer data collected as part of Q3 monitoring (see subsequent section). In the case of the Unit 1 Strontium plume, Strontium
partitioning would be expected to slow plume attenuation via desorption of Strontium from the geologic deposits back into the
groundwater.

44 Additional more limited sampling was conducted through approximately August 2007. However, the “current” sampling data
presented in the Final Report (as Figure 7.3) was through June 2007 to take advantage of the increased number of sampling
locations up to that time.

February 6, 2009 Page 3-11
FINAL LTM 2008 Quarters Two and Three 2-6-09.doc File No. 01.0017869.91

IPEC00201753



Section 3.0 Data Evaluation

storage/retention mechanisms, which result in the observed decreased rate of reduction of
Tritium concentrations over time*.

As discussed in the Final Report, the Unit 2 Tritium plume has decreased in concentration
relative to the samples taken just after identification of the 2005 shrinkage crack leak*®, and
continues to show a general trend of decreasing concentrations over time. However, the plume
still exhibits concentrations greater than would be expected if there were no further Tritium
inputs to the groundwater: i.e., the plume would attenuate more quickly than observed*’. This
reduced rate of Tritium decrease over time can be explained by either: 1) an ongoing small leak
in the IP2 SFP; 2) a “retention mechanism” in the saturated and unsaturated zones under the
IP2-SFP that can retain substantial volumes of tritiated water for substantial amounts of time*;
and/or 3) a combination of the above.

While Tritium concentrations in the groundwater plume could be impacted by both an ongoing
leak and the retention mechanisms cited above, tracer concentrations in the groundwater can
not be replenished by SFP leakage. Given the elapsed time of approximately one and a half
years from the initial tracer injection, it would be expected that all of the tracer would have been
flushed from the groundwater flow system if the released tracer resided only within the
groundwater flow system. As shown in Figure 9 and discussed below, significant tracer still
remains.

Figure 9 is patterned after Figure 7.3 from the Final Investigation Report. For Figure 9, the
“current tracer concentration isopleths” reflect an August 2008 sampling date rather than the
then current June 2007 date cited in Figure 7.3; over one year later. As compared to that
shown on Figure 7.3, the current tracer plume shows reduced concentrations proximate to the
IP2 SFP, but also shows that the plume length has extended along the Tritium plume alignment
all the way to the river. Additional, more detailed analysis of the information reveals that:

o To the extent defined by this more limited data set, the general plume shape has
remained approximately the same, with additional elongation towards the river;

o Although reduced in magnitude, the current concentrations generally match the relative
trends exhibited previously; i.e., pursuant to variation between proximate locations and
over depth at individual locations. For example, the middle sampling zone in MW-31 still
shows the highest concentration for this location, followed by the lowest zone and then
the uppermost zone*; and

o \Water was found in the vadose zone above the top packer in RW-1. This “trapped
water” was sampled and yielded a very high tracer concentration (39,000 ppb as
compared to the highest concentration detected in the groundwater over the entire test
duration; i.e., 49,000 ppb in MW-32 near the very beginning of the testing. This data

45 Decreased rate as compared to the case where there are no continuing additions of Tritium to the groundwater flow regime from
the vadose zone.

46 The earliest samples taken from directly below the SFP in MW-30 (open borehole and packer testing samples) yielded Tritium
concentrations over 600,000 pCi/L. More currently, maximum concentrations detected have been below one-half of those initial
concentrations.

47 Rapid attenuation of the Tritium plume would be expected based on 1) Tritium’s lack of partitioning to solid materials in the
subsurface; and 2) the crystalline nature, low storativity and high groundwater gradients associated with the bedrock on the Site.

48 This hypothesized “retention mechanism” is supported by our understanding of the SFP construction methods, evaluations of
contaminant concentration variability trends over short timeframes and precipitation events, as well as the original tracer test results,
as further described in Sections 7.0 and 8.0 of the Final Report.

49 As provided in the figure legend, the tracer concentrations for the “June 2007 current plume” are provided to the left of the bar
graphs for each sampling depth.
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Section 3.0 Data Evaluation

point clearly shows that “dead end fractures” have the capacity to store substantial
contaminant concentrations over relatively long periods of time.

Overall, these findings from the most recent tracer sample analyses are consistent with the
previous tracer data, and the associated conclusions presented in the Final Investigation
Report. As such, the current demonstration that the tracer persists in the groundwater flow
regime over even much longer time frames now provides even stronger support for the
existence of “retention mechanisms,” as posited by existing the CSM for the IPEC site. In fact,
a direct analog for “contaminant storage in dead-end bedrock fractures” is provided by the high
tracer concentrations found above the upper packer in the vadose zone in RW-1. Therefore,
given that tritiated water behaves much as the tracer does, it should be expected that once
Tritium has been released from the SFP it becomes “trapped” (held in storage) and is slowly
released to the groundwater flow regime over substantial periods of time. These retention
mechanisms therefore act as a continuing source to the groundwater and thus can explain the
observed slow rate of Tritium concentration reduction in the Unit 2 plume. Therefore, the
persistence of the Unit 2 Tritium plume does not, in and of itself, demonstrate that the Unit 2
SFP must still be leaking. In fact, the currently observed behavior was predicted in the Final
Investigation Report based on the then available data.
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FINAL QUARTERLY LONG-TERM GROUNDWATER
1 MONITORING REPORT  Q2&3 2008 (REPORT NO. 3)

#

4.0 CONCLUSIONS AND PLANNED ACTIVITIES

Evaluation of data collected during Q3 2008 has shown the following:

¢ \While Investigation Levels have been met at a number of locations, there is no evidence
of new leaks from the systems, structures, or components monitored, with the exception
of the anticipated additional leakage from the Unit 1 SFPs. Based on past work,
additional leakage was expected during the raising of water levels in these pools for final
fuel removal to ISFSI storage. This leakage was, in fact, detected as pronounced
increases in Tritium and Strontium in the monitoring location closest to Unit 1. As such,
these data support the validity of the current Conceptual Site Model for use as a basis
for Long Term Monitoring Program design;

¢ The most current groundwater flux computations (Q2 and Q3 08) show an overall
increase in the total groundwater flow through the Site. This is as would be expected
given the increased precipitation values and snow/frost melt over this time period. The
continuing calibration of the Precipitation Mass Balance Model indicated that the
groundwater flux values calculated have routinely been generally consistent with that
predicted using the Darcy Law Model, given anticipated seasonal precipitation variability;

e The overall H3 and Sr-90 activity within the Unit 2 and Unit 1 plumes is generally stable
or decreasing, with the anticipated exception of the increases in the immediate vicinity of
the Unit 1 SFPs due to final fuel removal. With all the water now removed from these
SFPs, it is anticipated that increased radionuclide levels will move downgradient through
the plume, with a return over time to the previous overall decreasing trend; and

e Based on the results and evaluation of the Q3 2008 groundwater monitoring within the
context of the long term monitoring program, IPEC plans to continue routine
groundwater sampling and related maintenance during Q4 2008. In addition, GZA
recommends that the basis for establishing Investigation Levels be re-evaluated in light
of the large number of false positives observed.
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TABLE 2
QUARTERLY LOW TIDE GROUNDWATER ELEVATIONS
INDIAN POINT ENERGY CENTER
BUCHANAN, NY

LOW RIVER TIDE GROUNDWATER ELEVATIONS
Well ID (Feet msl)
Quarter 4', 2007 | Quarter 1°, 2008 | Quarter 2°, 2008 | Quarter 3", 2008
R 1 157 2,15 -1.13 -1.03]
2 51.87 5373 5211 52.90)
INW-30-60 12.00 NA 122 11.77]
INW-30-84 12.83 NA 12.68
IMW-31-40 45.40 47.50 45.39)
IMW-31-63 427 45.52 42,17
MW-31-85 40.81 4319 40.58
MW-32-48 46.73 1381 46.98
IMW-32-50 45.99 47.99 45.72]
[MW-32-85 12.78 13.30 12.30
MW-32-131 1321 25.01 11.34)
MW-32-149 10.06 10.20 971
MW-32-173 .86 .92 9.43
MW-32-100 788 788 716
MW-33 10.33 11.49 10.55
MW-34 10.44 11.63 10.54
nW-3s 10.37 11.65 10.68
IMW-36-24 7.67 5.85 7.58
MW-36-52 6.45 5.42 6.99)
1.83 1.66 5.36
4.82 4.63 5.3
[MW-37-4 6.19 6.17 6.18
IMW-37-57 6.39 5.28 6.61
MW-38 1.46 2.2 2.12
[MW-39-67 26.84 32.2 25.99)
MW-30-84 26.64 31.94 25.78)
[MW-39-100 26.38 30,99 25.5)]
[MW-39-102 26.31 31.56 NA|
nw-30-124 26.05 28.37 25.07]
[MW-39-183 25.28 29.74 22.33)
[MW-39-195 24.36 23.80 23.33]
IMW-40-27 55.46 60.39 54.7
INTW-40-46 53.19 5935 52.57
INW-40-R1 4745 56.06 47.28
[MW-40-100 45.18 54.10 44.83)
[MW-40-127 44.60 53501 44,33
INW-40-162 41.09 50.49 4132
IMW-41-40 32.43 36.57 31.28)
[MW-41-63 2777 3331 27.53)
IMW-42-40 3455 34.96 34,52
IMW-42-78 3571 36.63 35.38
MW-43-28 31.98 33.47 3251
IMW-43-62 NA NA 30.48)
INW-44-66 34.36 37.99 35.29)
[MW-44-102 24.84 NA 25.89)
2847 31.19 28.63)
27.57 32,91 27.19)
12.57 15.05 12.62
23.05 27.76 22.81
IMW-47-80 21.82 26.53 21.5)]
MW-48-23 -0.39 114 -0.18)
MW-48-38 0.0 -0.18 0.0
IMW-49-26 037 -0.62 0.37
MW-49-42 0.40 -0.44 1.02
IMW-40-65 0.34 0.07 0.68
viw- NA 6.40
MW- NA 2.83
- 50.07 5 49.44)
INW-31-79 41.07 42,91 40.71
IMW-51-102 3807 38.46 36.56,
MW-51-104 37.93 38.41 36.49)
[MW-31-135 39.47 39.99 38.10)
IMW-S1-163 34.83 36.15 3430
MW-51-189 30.16 3134 29.63)
[MW-32-11 8.12 8.47 .63
IMW-52-18 863 5.04 5.89)
IMW-52-48 6.55 5.53 6.20
[MW-32-64 5.90 5.25 521
Mw-s2-118 4.41 4.44 4.3
4.26 132 421
-0.80 -1.31 -0.98)
-1.08 -1.56 -1.30)
IMW-33-82 10.03 11,99 10.35
[MW-53-120 9.59 10.87 9.7§
MW-51-35 6.10 5.27 6.1
IMW-54-37 6.58 5.45 6.30
MW-34-58 5.82 5.60 5.53
IMW-51-123 116 3.65 1.0l
MW-54-144 713 5.60 6.92
MW-54-173 3.52 2.99 3.27
MW-54-100 3.46 2.01 316
MW-55-24 7.97 3.17 818
TA17,000-18,9994178691161619-00. MG\W ORK\LTM_Report\2008 Quarter 3 ReportiTables\;
TABLE 2- Quarterly GW Elevatiousxls;
2w elevatious Pagelof2 See Page 2 for Notes
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TABLE 2

QUARTERLY LOW TIDE GROUNDWATER ELEVATIONS

INDIAN POINT ENERGY CENTER
BUCHANAN, NY

LOW RIVER TIDE GROUNDWATER ELEVATIONS
Well ID (Feet msl)
Quarter 4', 2007 | Quarter 1°, 2008 | Quarter 2°, 2008 | Quarter 3", 2008
[MW-35-35 7.52 7.60 7.59 7.6
IMW-55-54 7.75 3.08 832 822
IMW-56-53 NA NA 2993 NA|
[MW-36-83 2218 26.41 2916 NA
INW-ST-T1 935 10.09 NA 10.03
IMW-57-20 NA NA 12.07 10.02
MW-57-45 NA NA 10.59 NA|
INW-58-26 6.58 3.32 NA 7.29
IMW-58-65 6.22 NA 736 7.13
MW-39-32 0.67 0.42 0.77 0.8l
IMW-50-15 0.12 NA 023 N4
197 0.90 011 NA|
132 1.58 163 0.82
-1.67 -2.04 137 -1.74]
0.73 -1.10 0.47 -0.99)
045 -0.68 -0.14 -0.64)
MW-60-135 0.44 -0.90 027 -0.71
[MW-60-154 -1.61 2,07 -1.49 191
[MW-60-176 -2.03 247 182 -2.19)
IMW-62-18 037 -0.79 0.13 0.0
IMW-62-37 -0.03 -0.46 0.49 0.59
MW-62-52 -0.30 113 -0.19 -0.29)
INW-62-53 025 -1.01 0.10 -0.15]
INW-62-71 0.56 126 055 -0.50)
MW-62-02 -0.09 -0.76 011 -0.10)
MW-62-138 0.0 -0.49 0.13 0.26
[MW-062-181 033 -0.99 032 -0.30)
IMW-62-182 183 -0.78 129 -1.25
IMW-63-18 -0.10 -0.37 0.09 0.32
[MW-063-35 0.09 -0.40 0.13 0.05
IMW-63-50 033 -1.03 047 -0.55)
[MW-63-01 0.19 -0.87 025 -0.19]
[MW-063-03 -0.20 -0.87 030 -0.24)
MW-63-112 -1.46 -2.05 -1.69 -1.60)
MW-63-121 0.13 -0.78 024 -0.03]
[MW-63-163 -0.83 -1.48 -0.86 -0.90)
MW-63-174 -0.65 -1.29 -0.62 -0.61
INW-65-48 NA NA 38.60 43.22]
[MW-65-80 NA NA 3497 32,93
IMW-66-21 022 0.7 0.05 0.17
IMW-66-36 -0.04 -0.51 035 0.15
[MW-67-30 0.34 -0.33 036 0.41
IMW-67-105 0.61 -0.04 057 0.65
MW-67-173 0.14 -0.83 028 -0.29)
MW-67-219 -0.19 -0.91 032 -0.3)]
MW-67276 0.60 0.13 0.44 0.41
MW-67-323 -0.95 175 113 -1.33]
[MW-67-340 0.52 -131 -0.87 -0.99)
nW-107 117.43 121.79 118.94 115.00
Mw-108 8.77 9.98 10.07 NA|
(W-109 722 950 10.12 782
IMW-111 9.74 10.74 11.24 9.74
oUT1 .16 0.76 081 Na|
RW1 2015 NA 30.04 20,52,
[Cicss NA NA 19.11 15.39
L3-1 NA NA NA NA|
32 NA NA NA NA|
[C33 6.63 3.67 925 8.25
[L3-4D 335 3.2 274 3.49
[03-48 380 374 307 431
[C3-C1 3.58 3.36 0.99 2.36
[L3-T1 3.67 3.99 386 433
[[3-T2 379 120 304 128
Notes:

NA: data not available

1. Quarter 4, 2007 groundwater elevations were measured on 12/9/07 at 4:15 am.
2. Quarler 1, 2008 groundwaler elevalions were megsured or 1/3/08 al 1:14 am

3. Quarter 2, 2008 groundwater elevations were measwed on 4/4/08 at 5:14 pm.

4. Quarter 3, 2008 groundwater elevations were measured on 7/10/07 at 11:35 am.

T17,000-18,999\178691161619-00 MG\WORK\LTM_Report12008 Quarter 3 ReportiTablest;
TABLE 2- Quarterly GW Elevatiousxls;
gw elevatious
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TABLE 6

2008 3rd QUARTER

GROUNDWATER ANALYTICAL RESULTS
for TRACER DYE (FLUORESCEIN)
INDIAN POINT ENERGY CENTER

BUCHANAN, NY

Sample Collection Results’
Well ID* i
9 Date Time Peak (nm)3 Concentration
(ppb)
MW-30-69 8/5/08 10:24 s15.1! 11.7
MW-30-84 8/5/08 10:30 513.4° 0.125
IMW-31-49 8/7/08 11:34 s14.1! 0.119
MW-31-63 8/7/08 9:17 512.7° 4.45
MW-31-85 R/7/08 9:13 513.9 " 0.435
MW-32-59 7/31/08 11:57 51281 0.063
MW-32-85 7/31/08 13:30 509.2 106
MW-32-131 7/31/08 11:29 508.6 0.107
MW-32-149 7/31/08 9:54 508.8 3.52
IMW-32-173 7/31/08 9:52 508.5 9.46
MW-32-190 7/31/08 9:50 508.7 10.7
MW-33 8/1/08 12:45 508.5 0.388
MW-42-49 8/4/08 13:52 ND° ND
MW-42-78 8/4/08 12:08 ND ND
IMW-53-82 R/4/08 10:02 ND ND
MW-53-120 8/4/08 9:40 ND ND
MW-55-24 8/1/08 10:10 ND ND
MW-55-35 8/1/08 9:44 ND ND
IMW-55-54 8/1/08 9:26 508.6 * 0.017
IMW-66-21 7/29/08 10:20 508.2 ° 0.040
MW-66-36 7/29/08 10:25 509.0 0.120
MW-67-39 7/28/08 12:42 508.7 0.207
MW-67-103 7/28/08 12:40 ND ND
MW-67-173 7/28/08 12:35 ND ND
MW-67-219 7728108 9:33 ND ND
MW-67-276 7/28/08 9:35 ND ND
MW-67-323 7/28/08 9:40 ND ND
MW-67-340 7/28/08 9:26 ND ND
U1-CSS 8/1/08 13:50 ND ND
RW-1 (50" 8/5/08 11:25 508.7 39,000
RW-1 (97" 8/5/08 11:45 508.5 122
Notes:

*

Dyec concentrations arc bascd upon standards uscd at the Ozark Undcerground Laboratory. The
standard concentrations arc based upon the as-sold weight of the dyc that the OUL uscs. The

is a mixture of 75% dve and 25% diluent.

. For nested multi-level monitoring wells, suffix of well ID indicates depth (rounded to nearest foot)

from reference point on casing to bottom of well sercen. Tor Waterloo multi-level systems, suffix
indicates depth (rounded to nearest foot) from reference point on casing to top of sampling port.

Well IDs without a suffix are open bedrock wellbores.

. Results for water samples analyzed for the presence of fluorescein dye.

. Peak wavelengths are reported in nanometers (nm); dve concentrations are reported in parts per

billion (ppb).

. A fluorescence peak is present that does not meet all the criteria for this dye. However, it has been

calculated as though it were the tracer dye.

. ND mdicates that tracer (fluorescein) was not detected.

. A fluorescence peak is present that does not meet all the criteria for a positive dye result.

ITowcver, it has been caleulated as though it were the tracer dye.

I 17.000-18,9990178691161619-00. MG WORK\L'TM_Report'2008 Quarter 3 Report\T'ables\:
TABLE 6- Q3.08.Tracer Analytical Data.xls;

Tracer

Page 1 of 1
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FIGURES

Figure 1 Site Location Plan

Figure 2 Site Plan

Figure 3 Lower Hudson Valley Geologic Map

Figure 4 Current and Potential Future SSC Source Locations

Figure 5 2"? Quarter 2008 Shallow and Deep Groundwater Contours
Figure 5A 3™ Quarter 2008 Shallow and Deep Groundwater Contours

Figure 6 3" Quarter 2008 Average Tritium Activity Map

Figure 7 3" Quarter 2008 Average Strontium-90 Activity Map

Figure 8 3" Quarter 2008 Average Cesium, Cobalt, and Nickel Activity Map

Figure 9 Current Tracer (Fluorescein) Concentrations Map
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HYDROGEOLOGICAL LIMITATIONS

1. The conclusions and recommendations submitted in this report are based in part upon the
radiological, chemical and physical data from water analyses. These data were obtained
from specific sampling locations at specitic times. The full nature and extent of variations
in the data between these specific locations and times are not known. The conditions
existing between these specific locations and times have only been inferred using
interpolation and extrapolation based on judgment.

2. The subsurtace profiles described in the text and presented in the report figures are intended
to convey anticipated trends in subsurface conditions. The conditions shown are
approximate and generalized and were developed, in part, based on judgment. For specific
information at specific locations, refer to the individual subsurface investigation logs.

Water level readings (piezometric pressures) have been made in the specific borings,
monitoring wells, and Waterloo installations at times and under conditions stated. These
data have been reviewed and interpretations have been made in the text and on the figures of
this report. However, it must be noted that temporal and spatial fluctuations in the level of
the groundwater may occur due to variations in rainfall and other factors different from
those prevailing at the time and location measurements were made.

(98]

4. Where quantitative laboratory testing has been conducted by an outside laboratory, GZA
has relied upon the validity of the data provided, and has not conducted an independent
laboratory evaluation of the reliability of these data.

5. Radiological and chemical analyses have been performed for specific parameters during
the course of this study, as summarized in the text. Additional constituents not searched
for may be present in soil and groundwater at the site.

6. Variations in the types and concentrations of contaminants and variations in their flow
paths may occur due to seasonal water table fluctuations, past and current plant
operational practices, the passage of time, and other factors. Should additional data
(water analyses, water elevations, subsurface deposits, plant construction and operation,
etc.) become available in the future, these data should be reviewed by GZA, and the
conclusions and recommendations presented herein modified accordingly.

7. This monitoring report was developed by GZA GeoEnvironmental Inc for the exclusive
of Entergy Nuclear Northeast (Entergy) at the Indian Point Energy Center. Any use of
data or information provided in the report, by parties other than Entergy, is prohibitated
without the prior written permission of Entergy and GZA.

J:\17,000-18,999\178691161619-00 MG\WORK\LTM_Reportt TABLES  and APPENDICES‘\Appendix A - Limitations 51 08.docIPEC
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TRANSDUCER INSTALLATION LOG
GZA GEOENVIRONMENTAL OF NEW YORK |Client WELL ID MW-33
440 NINTH AVENUE, 18th FLOOR Entergy SHEET 1 0f1
NEW YORK, NEW YORK 10001 Indian Point Energy Center FILE NO. 01.0017869.91
SCIENTISTS AND ENGINEERS PROJECT LOCATION Indian Point
MANUFACTURER In-Situ FINAL BORING DEPTH (FT) 30.00 DATUM NGVD 29
MAKE MiniTroll GROUND ELEVATION (FT) 18.859 DATE 8/14/08
PSI CAPACITY 30 CASING ELEVATION (FT) 18619
SERIAL NUMBER 5385 CASING DIAMETER (INCH) 4
STATIC GROUNDWATER TABLE ELEVATION (FT) 10.97
GZA ENGINEER M. Britos
ELEVATION OF MEASURING POINT - DEPTH TO WATER = REFERENCE ELEVATION (WATER TABLE ELEVATION)
DEPTH TO WATER + ACTUAL DEPTH = CABLE LENGTH (if transducer is functioning properly)
CABLE
DEPTH TO BOTTOM: 30.00 FT CONNECTOR weeseeseeeeses L
GROUND ELEVATION: 18.859 FTMSL.
CASING ELEVATION: 18.619 FTM.SL.
CASING ABOVE (+) OR BELOW (-) GROUND: below « A A
DISTANCE FROM CASING TO GROUND (+ OR -): -0.240 FT GROUND
MEASURED CABLE LENGTH: - FT SURFACE ;
—-—
TIME OF MEASUREMENT: 1044 HRS H
MEASUREMENT TAKEN FROM: %
TOC WATER > X :
TABLE : H
DEPTH TO WATER: 7.65 FT
ACTUAL DEPTH: + 17.647 FT
THEORETICAL CABLE LENGTH: = 25297 FT
HAVE CLOCKS BEEN SYNCHRONIZED? check '“_:
1S TRANSDUCER SET TO TAKE "SURFACE" READINGS? check CABLE  -eeveessemmsemmnesfeseense Ll s prae
ELEVATION OF MEASURING POINT: 18.619 FTMSL.
DEPTH TO WATER: - 7.65 FT
REFERENCE ELEVATION: = 10.969 FTM.SL.
TEST NAME: MW-33 PRESSURE | >
LOGGING INTERVAL: 20 MIN TRANSDUCER ! :
TEST START TIME: 1045 HRS |.-w» 2 v v
SENSOR .-+
WELL
BOTTOM e
-------- A \4
LEGEND DTW - DEPTH TO WATER
DTB - DEPTH TO BOTTOM OF WELL
AD - ACTUAL DEPTH OF TRANSDUCER UNDER WATER
CL - CABLE LENGTH FROM SENSOR TO GROUND SURFACE/ TOP OF CASING
NOTES:
GZA WELL ID : MW-33

IPEC00201809



TRANSDUCER INSTALLATION LOG
GZA GEOENVIRONMENTAL OF NEW YORK |Client WELL ID MW-36-24
440 NINTH AVENUE, 18th FLOOR Entergy SHEET 1 0f1
NEW YORK, NEW YORK 10001 Indian Point Energy Center FILE NO. 01.0017869.91
SCIENTISTS AND ENGINEERS PROJECT LOCATION Indian Point
MANUFACTURER In-Situ FINAL BORING DEPTH (FT) 54.00 DATUM NGVD 29
MAKE MiniTroll GROUND ELEVATION (FT) 11.799 DATE 5/19/08
PSI CAPACITY 30 CASING ELEVATION (FT) 11598
SERIAL NUMBER 5376 CASING DIAMETER (INCH) 2
STATIC GROUNDWATER TABLE ELEVATION (FT) 8.39
GZA ENGINEER M. Britos
ELEVATION OF MEASURING POINT - DEPTH TO WATER = REFERENCE ELEVATION (WATER TABLE ELEVATION)
DEPTH TO WATER + ACTUAL DEPTH = CABLE LENGTH (if transducer is functioning properly)
CABLE
DEPTH TO BOTTOM: 24.00 FT CONNECTOR e weeseesseees > v
GROUND ELEVATION: 11.799 FTMSL.
CASING ELEVATION: 11.598 FTMSL.
CASING ABOVE (+) OR BELOW (-) GROUND: below « A A
DISTANCE FROM CASING TO GROUND (+ OR -): -0.201 FT GROUND
- FT SURFACE ; :
= :
- :
TIME OF MEASUREMENT: 1337 HRS H
MEASUREMENT TAKEN FROM: %
TOC WATER > X 5
TABLE : H
DEPTH TO WATER: 3.21 FT
ACTUAL DEPTH: + 20.291 FT
THEORETICAL GABLE LENGTH: = 23501 FT
HAVE CLOCKS BEEN SYNCHRONIZED? check O '“_:
IS TRANSDUCER SET TO TAKE "SURFACE" READINGS? check CABLE  weemeemmeessssnesssndfceensd Ll s prae
ELEVATION OF MEASURING POINT: 11.598 FTMSL.
DEPTH TO WATER: - 3.21 FT
REFERENCE ELEVATION: = 8.388 FTMSL.
TEST NAME: MW-36-24 PRESSURE | >
LOGGING INTERVAL: 20 MIN TRANSDUCER : :
TEST START TIME: 1338 HRS w2 v v
SENSOR .-+
WELL
BOTTOM e
-------- N v
LEGEND: DTW-DEPTH TO WATER
DTB - DEPTH TO BOTTOM OF WELL
AD - ACTUAL DEPTH OF TRANSDUCER UNDER WATER
CL - CABLE LENGTH FROM SENSOR TO GROUND SURFACE/ TOP OF CASING
NOTES:
GZA WELL ID : MW-36-24

IPEC00201810



TRANSDUCER INSTALLATION LOG
GZA GEOENVIRONMENTAL OF NEW YORK |Client WELL ID MW-36-52
440 NINTH AVENUE, 18th FLOOR Entergy SHEET 1 0f1
NEW YORK, NEW YORK 10001 Indian Point Energy Center FILE NO. 01.0017869.91
SCIENTISTS AND ENGINEERS PROJECT LOCATION Indian Point
MANUFACTURER In-Situ FINAL BORING DEPTH (FT) 54.00 DATUM NGVD 29
MAKE MiniTroll GROUND ELEVATION (FT) 11.799 DATE 4/18/08
PSI CAPACITY 30 CASING ELEVATION (FT) 11,670
SERIAL NUMBER 5965 CASING DIAMETER (INCH) 1
STATIC GROUNDWATER TABLE ELEVATION (FT) 8.99
GZA ENGINEER A. Altieri
ELEVATION OF MEASURING POINT - DEPTH TO WATER = REFERENCE ELEVATION (WATER TABLE ELEVATION)
DEPTH TO WATER + ACTUAL DEPTH = CABLE LENGTH (if transducer is functioning properly)
CABLE
DEPTH TO BOTTOM: 52.00 FT CONNECTOR -+ seseeseeesseess > v
GROUND ELEVATION: 11.799 FTMSL.
CASING ELEVATION: 11.670 FTMSL.
CASING ABOVE (+) OR BELOW (-) GROUND: below « A A
DISTANCE FROM CASING TO GROUND (+ OR -): -0.129 FT GROUND
MEASURED CABLE LENGTH: - FT SURFACE ;
—
TIME OF MEASUREMENT: 1626 HRS H
MEASUREMENT TAKEN FROM: i %
casing WATER » X E
TABLE : H
DEPTH TO WATER: 2.68 FT
ACTUAL DEPTH: + 48.627 FT
THEORETICAL GABLE LENGTH: = 51307 FT
HAVE CLOCKS BEEN SYNCHRONIZED? check 0 '“_:
1S TRANSDUCER SET TO TAKE "SURFACE" READINGS? 1 check CABLE  weemeemmeessssnesssndfceensd Ll s prae
ELEVATION OF MEASURING POINT: 11.670 FTMSL.
DEPTH TO WATER: - 2.68 FT
REFERENCE ELEVATION: = 8.990 FTMSL.
TEST NAME: MW-36-52 PRESSURE | >
LOGGING INTERVAL: 20 MIN TRANSDUCER : :
TEST START TIME: 1628 HRS |.-w» 2 v v
SENSOR .-+
WELL
BOTTOM e
-------- N \4
LEGEND DTW - DEPTH TO WATER
DTB - DEPTH TO BOTTOM OF WELL
AD - ACTUAL DEPTH OF TRANSDUCER UNDER WATER
CL - CABLE LENGTH FROM SENSOR TO GROUND SURFACE/ TOP OF CASING
NOTES:
GZA WELL ID: MW-36-52

IPEC00201811



TRANSDUCER INSTALLATION LOG
GZA GEOENVIRONMENTAL OF NEW YORK |Client WELL ID MW-41-40
440 NINTH AVENUE, 18th FLOOR Entergy SHEET 1 0f1
NEW YORK, NEW YORK 10001 Indian Point Energy Center FILE NO. 01.0017869.91
SCIENTISTS AND ENGINEERS PROJECT LOCATION Indian Point
MANUFACTURER In-Situ FINAL BORING DEPTH (FT) 64.00 DATUM NGVD 29
MAKE MiniTroll GROUND ELEVATION (FT) 54.87 DATE 5/20/08
PSI CAPACITY 30 CASING ELEVATION (FT) 5413
SERIAL NUMBER 13981 CASING DIAMETER (INCH) 2
STATIC GROUNDWATER TABLE ELEVATION (FT) 32.74
GZA ENGINEER M. Britos
ELEVATION OF MEASURING POINT - DEPTH TO WATER = REFERENCE ELEVATION (WATER TABLE ELEVATION)
DEPTH TO WATER + ACTUAL DEPTH = CABLE LENGTH (if transducer is functioning properly)
CABLE
DEPTH TO BOTTOM: 40.00 FT CONNECTOR ™ weeeeseees > v
GROUND ELEVATION: 54.87 FTMSL.
CASING ELEVATION: 54.13 FTMSL.
CASING ABOVE (+) OR BELOW (-) GROUND: below « A A
DISTANCE FROM CASING TO GROUND (+ OR -): -0.74 FT GROUND
MEASURED CABLE LENGTH: - FT SURFACE ;
—-—
TIME OF MEASUREMENT: 1150 HRS H
MEASUREMENT TAKEN FROM: %
TOC WATER > X 5
TABLE : H
DEPTH TO WATER: 21.39 FT
ACTUAL DEPTH: + 14.904 FT
THEORETICAL GABLE LENGTH: = 36294 FT
HAVE CLOCKS BEEN SYNCHRONIZED? check O '“_:
IS TRANSDUCER SET TO TAKE "SURFACE" READINGS? check CABLE  weemeemmeemsssnessendficeensd Ll s prae
ELEVATION OF MEASURING POINT: 54.13 FTMSL.
DEPTH TO WATER: - 21.39 FT
REFERENCE ELEVATION: = 32.74 FTMSL.
TEST NAME: MW-41-40 PRESSURE | >
LOGGING INTERVAL: 20 MIN TRANSDUCER ! :
TEST START TIME: 1151 HRS |.-w» 2 v v
SENSOR ..o
WELL
BOTTOM e
-------- N v
LEGEND DTW - DEPTH TO WATER
DTB - DEPTH TO BOTTOM OF WELL
AD - ACTUAL DEPTH OF TRANSDUCER UNDER WATER
CL - CABLE LENGTH FROM SENSOR TO GROUND SURFACE/ TOP OF CASING
NOTES:
GZA WELL ID : MW-41-40

IPEC00201812



TRANSDUCER INSTALLATION LOG
GZA GEOENVIRONMENTAL OF NEW YORK |Client WELL ID MW-42-49
440 NINTH AVENUE, 18th FLOOR Entergy SHEET 1 0f1
NEW YORK, NEW YORK 10001 Indian Point Energy Center FILE NO. 01.0017869.91
SCIENTISTS AND ENGINEERS PROJECT LOCATION Indian Point
MANUFACTURER In-Situ FINAL BORING DEPTH (FT) 80.00 DATUM NGVD 29
MAKE MiniTroll GROUND ELEVATION (FT) 69.71 DATE 8/4/08
PSI CAPACITY 30 CASING ELEVATION (FT) 69.42
SERIAL NUMBER 11978 CASING DIAMETER (INCH) 2
STATIC GROUNDWATER TABLE ELEVATION (FT) 34.65
GZA ENGINEER A. Altieri
ELEVATION OF MEASURING POINT - DEPTH TO WATER = REFERENCE ELEVATION (WATER TABLE ELEVATION)
DEPTH TO WATER + ACTUAL DEPTH = CABLE LENGTH (if transducer is functioning properly)
CABLE
DEPTH TO BOTTOM: 49.00 FT CONNECTOR wweeereeseeeeses L
GROUND ELEVATION: 69.71 FTMSL.
CASING ELEVATION: 69.42 FTM.SL.
CASING ABOVE (+) OR BELOW (-) GROUND: below « A A
DISTANCE FROM CASING TO GROUND (+ OR -): -0.29 FT GROUND
MEASURED CABLE LENGTH: - FT SURFACE ;
—
c
TIME OF MEASUREMENT: 1441 HRS H
MEASUREMENT TAKEN FROM: %
TOC WATER > X :
TABLE : :
DEPTH TO WATER: 34.77 FT
ACTUAL DEPTH: + 13.817 FT
THEORETICAL CABLE LENGTH: = 48587 FT
HAVE CLOCKS BEEN SYNCHRONIZED? check O "’_’
1S TRANSDUCER SET TO TAKE "SURFACE" READINGS? check CABLE  ereeesmessssssesesfneanns] Ll s prae
=C
ELEVATION OF MEASURING POINT: 69.42 FTM.SL.
DEPTH TO WATER: - 34.77 FT
REFERENCE ELEVATION: = 34.65 FTM.SL.
TEST NAME: MW-42-49 PRESSURE | >
LOGGING INTERVAL: 20 MIN TRANSDUCER ! :
TEST START TIME: 1442 HRS .2 v v
SENSOR ..o
WELL
BOTTOM e
-------- A \4
LEGEND DTW - DEPTH TO WATER
DTB - DEPTH TO BOTTOM OF WELL
AD - ACTUAL DEPTH OF TRANSDUCER UNDER WATER
CL - CABLE LENGTH FROM SENSOR TO GROUND SURFACE/ TOP OF CASING
NOTES:
Batteries died on 7/11/08; replaced.
GZA WELL ID: MW-42-49
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TRANSDUCER INSTALLATION LOG
GZA GEOENVIRONMENTAL OF NEW YORK |Client WELL ID MW-44-67
440 NINTH AVENUE, 18th FLOOR Entergy SHEET 1 0f1
NEW YORK, NEW YORK 10001 Indian Point Energy Center FILE NO. 01.0017869.91
SCIENTISTS AND ENGINEERS PROJECT LOCATION Indian Point
MANUFACTURER In-Situ FINAL BORING DEPTH (FT) 105.00 DATUM NGVD 29
MAKE MiniTroll GROUND ELEVATION (FT) 9352 DATE 7/29/08
PSI CAPACITY 30 CASING ELEVATION (FT) 93.02
SERIAL NUMBER 16108 CASING DIAMETER (INCH) 2
STATIC GROUNDWATER TABLE ELEVATION (FT) 3852
GZA ENGINEER A. Altieri/ M. Britos
ELEVATION OF MEASURING POINT - DEPTH TO WATER = REFERENCE ELEVATION (WATER TABLE ELEVATION)
DEPTH TO WATER + ACTUAL DEPTH = CABLE LENGTH (if transducer is functioning properly)
CABLE
DEPTH TO BOTTOM: 67.00 FT CONNECTOR wweeereeseeeeses L
GROUND ELEVATION: 9352 FTMSL.
CASING ELEVATION: 93.02 FTM.SL.
CASING ABOVE (+) OR BELOW (-) GROUND: below « A A
DISTANCE FROM CASING TO GROUND (+ OR -): 0.50 FT GROUND
MEASURED CABLE LENGTH: - FT SURFACE ;
—-—
c
TIME OF MEASUREMENT: 1550 HRS H
MEASUREMENT TAKEN FROM: %
TOC WATER > X :
TABLE : :
DEPTH TO WATER: 54.50 FT
ACTUAL DEPTH: + 9.345 FT
THEORETICAL CABLE LENGTH: = 63.845 FT
HAVE CLOCKS BEEN SYNCHRONIZED? check O '“_:
1S TRANSDUCER SET TO TAKE "SURFACE" READINGS? check CABLE  -weveesemmsemmsnefeseense Ll s prae
=C
ELEVATION OF MEASURING POINT: 93.02 FTM.SL.
DEPTH TO WATER: - 54.50 FT
REFERENCE ELEVATION: = 38.52 FTM.SL.
TEST NAME: MW-44-67 PRESSURE | >
LOGGING INTERVAL: 20 MIN TRANSDUCER ! :
TEST START TIME: 1552 HRS |.-w» 2 v v
SENSOR ..o
WELL
BOTTOM e
-------- A \4
LEGEND DTW - DEPTH TO WATER
DTB - DEPTH TO BOTTOM OF WELL
AD - ACTUAL DEPTH OF TRANSDUCER UNDER WATER
CL - CABLE LENGTH FROM SENSOR TO GROUND SURFACE/ TOP OF CASING
NOTES:
GZA WELL ID : MW-44-67
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TRANSDUCER INSTALLATION LOG
GZA GEOENVIRONMENTAL OF NEW YORK |Client WELL ID MW-44-102
440 NINTH AVENUE, 18th FLOOR Entergy SHEET 1 0f1
NEW YORK, NEW YORK 10001 Indian Point Energy Center FILE NO. 01.0017869.91
SCIENTISTS AND ENGINEERS PROJECT LOCATION Indian Point
MANUFACTURER In-Situ FINAL BORING DEPTH (FT) 102.00 DATUM NGVD 29
MAKE MiniTroll GROUND ELEVATION (FT) 9352 DATE 7/29/08
PSI CAPACITY 30 GASING ELEVATION (FT) 93.09
SERIAL NUMBER 15040 GASING DIAMETER (INCH) 1
STATIC GROUNDWATER TABLE ELEVATION (FT) 29.99
GZA ENGINEER A. Altieri
ELEVATION OF MEASURING POINT - DEPTH TO WATER = REFERENCE ELEVATION (WATER TABLE ELEVATION)
DEPTH TO WATER + ACTUAL DEPTH = CABLE LENGTH (if transducer is functioning properly)
CABLE
DEPTH TO BOTTOM: 102.00 FT CONNECTOR e weeeeesseess > v
GROUND ELEVATION: 9352 FTMSL.
CASING ELEVATION: 93.09 FTMSL.
CASING ABOVE (+) OR BELOW (-) GROUND: below « A A
DISTANCE FROM CASING TO GROUND (+ OR -): -0.43 FT GROUND
MEASURED CABLE LENGTH: - FT SURFACE ;
—-—
TIME OF MEASUREMENT: 1546 HRS H
MEASUREMENT TAKEN FROM: %
TOC WATER > X :
TABLE : :
DEPTH TO WATER: 63.10 FT
ACTUAL DEPTH: + 35536 FT
THEORETICAL GABLE LENGTH: = 98636 FT
HAVE CLOCKS BEEN SYNCHRONIZED? check O '“_:
1S TRANSDUCER SET TO TAKE "SURFACE" READINGS? check CABLE  weemeemmeemsssnessendficeensd > ™ o
ELEVATION OF MEASURING POINT: 93.09 FTMSL.
DEPTH TO WATER: - 63.10 FT
REFERENCE ELEVATION: = 29.99 FTMSL.
TEST NAME: MW-44-102 PRESSURE | >
LOGGING INTERVAL: 20 MIN TRANSDUCER : :
TEST START TIME: 1548 HRS w2 v v
SENSOR .ovreerr
WELL
BOTTOM e
-------- N \4
LEGEND DTW - DEPTH TO WATER
DTB - DEPTH TO BOTTOM OF WELL
AD - ACTUAL DEPTH OF TRANSDUCER UNDER WATER
CL - CABLE LENGTH FROM SENSOR TO GROUND SURFACE/ TOP OF CASING
NOTES:
GZA WELL ID : MW-44-102
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TRANSDUCER INSTALLATION LOG
GZA GEOENVIRONMENTAL OF NEW YORK |Client WELL ID MW-46
440 NINTH AVENUE, 18th FLOOR Entergy SHEET 1 0f1
NEW YORK, NEW YORK 10001 Indian Point Energy Center FILE NO. 01.0017869.91
SCIENTISTS AND ENGINEERS PROJECT LOCATION Indian Point
MANUFACTURER In-Situ FINAL BORING DEPTH (FT) 30.00 DATUM NGVD 29
MAKE MiniTroll GROUND ELEVATION (FT) 18.08 DATE 8/13/08
PSI CAPACITY 30 GASING ELEVATION (FT) 16.97
SERIAL NUMBER 4424 GASING DIAMETER (INCH) 4
STATIC GROUNDWATER TABLE ELEVATION (FT) 12.76
GZA ENGINEER M. Britos
ELEVATION OF MEASURING POINT - DEPTH TO WATER = REFERENCE ELEVATION (WATER TABLE ELEVATION)
DEPTH TO WATER + ACTUAL DEPTH = CABLE LENGTH (if transducer is functioning properly)
CABLE
DEPTH TO BOTTOM: 29.82 FT CONNECTOR e weeeeesseess > v
GROUND ELEVATION: 18.08 FTMSL.
CASING ELEVATION: 16.97 FTMSL.
CASING ABOVE (+) OR BELOW (-) GROUND: - « A A
DISTANCE FROM CASING TO GROUND (+ OR -): -1.11 FT GROUND
MEASURED CABLE LENGTH: - FT SURFACE ;
—-—
TIME OF MEASUREMENT: 1342 HRS H
MEASUREMENT TAKEN FROM: %
TOC WATER > X :
TABLE : :
DEPTH TO WATER: 4.21 FT
ACTUAL DEPTH: + 2338 FT
THEORETICAL GABLE LENGTH: = 27.59 FT
HAVE CLOCKS BEEN SYNCHRONIZED? check '“_:
1S TRANSDUCER SET TO TAKE "SURFACE" READINGS? check CABLE  weemeemmeemsssnessendficeensd > ™ o
ELEVATION OF MEASURING POINT: 16.97 FTMSL.
DEPTH TO WATER: - 4.21 FT
REFERENCE ELEVATION: = 12.76 FTMSL.
TEST NAME: MW-46 PRESSURE...........|.. >
LOGGING INTERVAL: 20 MIN TRANSDUCER : :
TEST START TIME: 1343 HRS w2 v v
SENSOR .-
WELL
BOTTOM e
-------- N \4
LEGEND DTW - DEPTH TO WATER
DTB - DEPTH TO BOTTOM OF WELL
AD - ACTUAL DEPTH OF TRANSDUCER UNDER WATER
CL - CABLE LENGTH FROM SENSOR TO GROUND SURFACE/ TOP OF CASING
NOTES:
GZA WELL ID : MW-46

IPEC00201816



TRANSDUCER INSTALLATION LOG
GZA GEOENVIRONMENTAL OF NEW YORK |Client WELL ID MW-47-56
440 NINTH AVENUE, 18th FLOOR Entergy SHEET 1 0f1
NEW YORK, NEW YORK 10001 Indian Point Energy Center FILE NO. 01.0017869.91
SCIENTISTS AND ENGINEERS PROJECT LOCATION Indian Point
MANUFACTURER In-Situ FINAL BORING DEPTH (FT) 80.00 DATUM NGVD 29
MAKE MiniTroll GROUND ELEVATION (FT) 70.32 DATE 5/20/08
PSI CAPACITY 30 CASING ELEVATION (FT) 69.81
SERIAL NUMBER 15843 CASING DIAMETER (INCH) 2
STATIC GROUNDWATER TABLE ELEVATION (FT) 24.09
GZA ENGINEER M. Britos
ELEVATION OF MEASURING POINT - DEPTH TO WATER = REFERENCE ELEVATION (WATER TABLE ELEVATION)
DEPTH TO WATER + ACTUAL DEPTH = CABLE LENGTH (if transducer is functioning properly)
CABLE
DEPTH TO BOTTOM: 56.00 FT CONNECTOR ™ weeeeseees > v
GROUND ELEVATION: 70.32 FTMSL.
CASING ELEVATION: 69.81 FTMSL.
CASING ABOVE (+) OR BELOW (-) GROUND: below « A A
DISTANCE FROM CASING TO GROUND (+ OR -): -0.51 FT GROUND
MEASURED CABLE LENGTH: - FT SURFACE ;
—
TIME OF MEASUREMENT: 1118 HRS H
MEASUREMENT TAKEN FROM: %
TOC WATER > X 5
TABLE : H
DEPTH TO WATER: 4572 FT
ACTUAL DEPTH: + 4.36 FT
THEORETICAL GABLE LENGTH: = 50.08 FT
HAVE CLOCKS BEEN SYNCHRONIZED? check 0 '“_:
IS TRANSDUCER SET TO TAKE "SURFACE" READINGS? check CABLE  weemeemmeemsssnessendficeensd Ll s prae
ELEVATION OF MEASURING POINT: 69.81 FTMSL.
DEPTH TO WATER: - 4572 FT
REFERENCE ELEVATION: = 24.09 FTMSL.
TEST NAME: MW47-57 PRESSURE | >
LOGGING INTERVAL: 20 MIN TRANSDUCER : :
TEST START TIME: 1119 HRS |.-w» 2 v v
SENSOR ..o
WELL
BOTTOM e
-------- N v
LEGEND  DTW - DEPTH TO WATER
DTB - DEPTH TO BOTTOM OF WELL
AD - ACTUAL DEPTH OF TRANSDUCER UNDER WATER
CL - CABLE LENGTH FROM SENSOR TO GROUND SURFACE/ TOP OF CASING
NOTES:
GZA WELL ID : MW-47-56
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TRANSDUCER INSTALLATION LOG
GZA GEOENVIRONMENTAL OF NEW YORK |Client WELL ID MW-47-56
440 NINTH AVENUE, 18th FLOOR Entergy SHEET 1 0f1
NEW YORK, NEW YORK 10001 Indian Point Energy Center FILE NO. 01.0017869.91
SCIENTISTS AND ENGINEERS PROJECT LOCATION Indian Point
MANUFACTURER In-Situ FINAL BORING DEPTH (FT) 80.00 DATUM NGVD 29
MAKE MiniTroll GROUND ELEVATION (FT) 70.32 DATE 8/20/08
PSI CAPACITY 30 CASING ELEVATION (FT) 69.81
SERIAL NUMBER 15843 CASING DIAMETER (INCH) 2
STATIC GROUNDWATER TABLE ELEVATION (FT) 22.43
GZA ENGINEER M. Britos
ELEVATION OF MEASURING POINT - DEPTH TO WATER = REFERENCE ELEVATION (WATER TABLE ELEVATION)
DEPTH TO WATER + ACTUAL DEPTH = CABLE LENGTH (if transducer is functioning properly)
CABLE
DEPTH TO BOTTOM: 56.00 FT CONNECTOR ™ weeeeseees > v
GROUND ELEVATION: 70.32 FTMSL.
CASING ELEVATION: 69.81 FTMSL.
CASING ABOVE (+) OR BELOW (-) GROUND: below « A A
DISTANCE FROM CASING TO GROUND (+ OR -): -0.51 FT GROUND
MEASURED CABLE LENGTH: - FT SURFACE ;
—
TIME OF MEASUREMENT: 1351 HRS H
MEASUREMENT TAKEN FROM: %
TOC WATER > X 5
TABLE : H
DEPTH TO WATER: 47.38 FT
ACTUAL DEPTH: + 2.56 FT
THEORETICAL GABLE LENGTH: = 49.94 FT
HAVE CLOCKS BEEN SYNCHRONIZED? check 0 '“_:
IS TRANSDUCER SET TO TAKE "SURFACE" READINGS? check CABLE  weemeemmeemsssnessendficeensd Ll s prae
ELEVATION OF MEASURING POINT: 69.81 FTMSL.
DEPTH TO WATER: - 47.38 FT
REFERENCE ELEVATION: = 22.43 FTMSL.
TEST NAME: MW47-57 PRESSURE | >
LOGGING INTERVAL: 20 MIN TRANSDUCER : :
TEST START TIME: 1352 HRS |.-w» 2 v v
SENSOR ..o
WELL
BOTTOM e
-------- N v
LEGEND  DTW - DEPTH TO WATER
DTB - DEPTH TO BOTTOM OF WELL
AD - ACTUAL DEPTH OF TRANSDUCER UNDER WATER
CL - CABLE LENGTH FROM SENSOR TO GROUND SURFACE/ TOP OF CASING
NOTES:
GZA WELL ID : MW-47-56

IPEC00201818



TRANSDUCER INSTALLATION LOG
GZA GEOENVIRONMENTAL OF NEW YORK |Client WELL ID MW-53-82
440 NINTH AVENUE, 18th FLOOR Entergy SHEET 1 0f1
NEW YORK, NEW YORK 10001 Indian Point Energy Center FILE NO. 01.0017869.91
SCIENTISTS AND ENGINEERS PROJECT LOCATION Indian Point
MANUFACTURER In-Situ FINAL BORING DEPTH (FT) 124.70 DATUM NGVD 29
MAKE MiniTroll GROUND ELEVATION (FT) 70.26 DATE 8/21/08
PSI CAPACITY 30 CASING ELEVATION (FT) 69.93
SERIAL NUMBER 11897 CASING DIAMETER (INCH) 2
STATIC GROUNDWATER TABLE ELEVATION (FT) 10.67
GZA ENGINEER M. Britos
ELEVATION OF MEASURING POINT - DEPTH TO WATER = REFERENCE ELEVATION (WATER TABLE ELEVATION)
DEPTH TO WATER + ACTUAL DEPTH = CABLE LENGTH (if transducer is functioning properly)
CABLE
DEPTH TO BOTTOM: 82.00 FT CONNECTOR " weseeseeesseees > v
GROUND ELEVATION: 70.26 FTMSL.
CASING ELEVATION: 69.93 FTMSL.
CASING ABOVE (+) OR BELOW (-) GROUND: below « A A
DISTANCE FROM CASING TO GROUND (+ OR -): -0.33 FT GROUND
MEASURED CABLE LENGTH: - FT SURFACE ;
—-—
TIME OF MEASUREMENT: 1104 HRS H
MEASUREMENT TAKEN FROM: %
TOC WATER > X 5
TABLE : H
DEPTH TO WATER: 59.26 FT
ACTUAL DEPTH: + 22.495 FT
THEORETICAL GABLE LENGTH: = 81755 FT
HAVE CLOCKS BEEN SYNCHRONIZED? check 0 '“_:
1S TRANSDUCER SET TO TAKE "SURFACE" READINGS? check CABLE  weemeemmeemsssnessendficeensd Ll s prae
ELEVATION OF MEASURING POINT: 69.93 FTMSL.
DEPTH TO WATER: - 59.26 FT
REFERENCE ELEVATION: = 10.67 FTMSL.
TEST NAME: MW-53-82 PRESSURE | >
LOGGING INTERVAL: 20 MIN TRANSDUCER : :
TEST START TIME: 1105 HRS |.-w» 2 v v
SENSOR ..o
WELL
BOTTOM e
-------- N \4
LEGEND  DTW - DEPTH TO WATER
DTB - DEPTH TO BOTTOM OF WELL
AD - ACTUAL DEPTH OF TRANSDUCER UNDER WATER
CL - CABLE LENGTH FROM SENSOR TO GROUND SURFACE/ TOP OF CASING
NOTES:
GZA WELL ID : MW-53-82
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TRANSDUCER INSTALLATION LOG

GZA GEOENVIRONMENTAL OF NEW YORK |Client WELL ID MW-53-120
440 NINTH AVENUE, 18th FLOOR Entergy SHEET 1 0f1
NEW YORK, NEW YORK 10001 Indian Point Energy Center FILE NO. 01.0017869.91
SCIENTISTS AND ENGINEERS PROJECT LOCATION Indian Point
MANUFACTURER In-Situ FINAL BORING DEPTH (FT) 124.70 DATUM NGVD 29
MAKE MiniTroll GROUND ELEVATION (FT) 70.260 DATE 8/21/08
PSI CAPACITY 30 CASING ELEVATION (FT) 70.190
SERIAL NUMBER 6097 CASING DIAMETER (INCH) 1
STATIC GROUNDWATER TABLE ELEVATION (FT) 10.43
GZA ENGINEER M. Britos
ELEVATION OF MEASURING POINT - DEPTH TO WATER = REFERENCE ELEVATION (WATER TABLE ELEVATION)
DEPTH TO WATER + ACTUAL DEPTH = CABLE LENGTH (if transducer is functioning properly)
CABLE
DEPTH TO BOTTOM: 120.00 FT CONNECTOR e weeseesseees > v
GROUND ELEVATION: 70.260 FTMSL.
CASING ELEVATION: 70.190 FTMSL.
CASING ABOVE (+) OR BELOW (-) GROUND: below « A A
DISTANCE FROM CASING TO GROUND (+ OR -): -0.07 FT GROUND
MEASURED CABLE LENGTH: - FT SURFACE ;
—
TIME OF MEASUREMENT: 1122 HRS H
MEASUREMENT TAKEN FROM: %
TOC WATER > X 5
TABLE : :
DEPTH TO WATER: 59.76 FT
ACTUAL DEPTH: + 58573 FT
THEORETICAL GABLE LENGTH: = 118333 FT
HAVE CLOCKS BEEN SYNCHRONIZED? check 0 '“_:
IS TRANSDUCER SET TO TAKE "SURFACE" READINGS? o] check CABLE  weemeemmeessssnesssndfceensd > ™ o
ELEVATION OF MEASURING POINT: 70.190 FTMSL.
DEPTH TO WATER: - 59.76 FT
REFERENCE ELEVATION: = 1043 FTMSL.
TEST NAME: MW53-120 PRESSURE . ....|.. >
LOGGING INTERVAL: 20 MIN TRANSDUCER :
TEST START TIME: 1123 HRS w2 v v
SENSOR .owreerr
WELL
BOTTOM e
-------- N v
LEGEND  DTW - DEPTH TO WATER
DTB - DEPTH TO BOTTOM OF WELL
AD - ACTUAL DEPTH OF TRANSDUCER UNDER WATER
CL - CABLE LENGTH FROM SENSOR TO GROUND SURFACE/ TOP OF CASING
NOTES:
GZA WELL ID : MW-53-120

IPEC00201820




TRANSDUCER INSTALLATION LOG
GZA GEOENVIRONMENTAL OF NEW YORK |Client WELL ID MW-55-24
440 NINTH AVENUE, 18th FLOOR Entergy SHEET 1 0f1
NEW YORK, NEW YORK 10001 Indian Point Energy Center FILE NO. 01.0017869.91
SCIENTISTS AND ENGINEERS PROJECT LOCATION Indian Point
MANUFACTURER In-Situ FINAL BORING DEPTH (FT) 77.50 DATUM NGVD 29
MAKE MiniTroll GROUND ELEVATION (FT) 18.25 DATE 8/14/08
PSI CAPACITY 30 CASING ELEVATION (FT) 17.77
SERIAL NUMBER CASING DIAMETER (INCH) 1
STATIC GROUNDWATER TABLE ELEVATION (FT) 9.92
GZA ENGINEER M. Britos
ELEVATION OF MEASURING POINT - DEPTH TO WATER = REFERENCE ELEVATION (WATER TABLE ELEVATION)
DEPTH TO WATER + ACTUAL DEPTH = CABLE LENGTH (if transducer is functioning properly)
CABLE
DEPTH TO BOTTOM: 24.00 FT CONNECTOR " weseeseeesseees > v
GROUND ELEVATION: 18.25 FTMSL.
CASING ELEVATION: 17.77 FTMSL.
CASING ABOVE (+) OR BELOW (-) GROUND: below « A A
DISTANCE FROM CASING TO GROUND (+ OR -): -0.48 FT GROUND
MEASURED CABLE LENGTH: - FT SURFACE ;
—-—
TIME OF MEASUREMENT: 953 HRS H
MEASUREMENT TAKEN FROM: %
TOC WATER > X 5
TABLE : H
DEPTH TO WATER: 7.85 FT
ACTUAL DEPTH: + 7.99 FT
THEORETICAL GABLE LENGTH: = 15.84 FT
HAVE CLOCKS BEEN SYNCHRONIZED? check 0 '“_:
1S TRANSDUCER SET TO TAKE "SURFACE" READINGS? check CABLE  weemeemmeemsssnessendficeensd Ll s prae
ELEVATION OF MEASURING POINT: 17.77 FTMSL.
DEPTH TO WATER: - 7.85 FT
REFERENCE ELEVATION: = 9.92 FTMSL.
TEST NAME: MW-55-24 PRESSURE | >
LOGGING INTERVAL: 20 MIN TRANSDUCER : :
TEST START TIME: 954 HRS |.-w» 2 v v
SENSOR ..o
WELL
BOTTOM e
-------- N \4
LEGEND  DTW - DEPTH TO WATER
DTB - DEPTH TO BOTTOM OF WELL
AD - ACTUAL DEPTH OF TRANSDUCER UNDER WATER
CL - CABLE LENGTH FROM SENSOR TO GROUND SURFACE/ TOP OF CASING
NOTES:
GZA WELL ID : MW-55-24

IPEC00201821



TRANSDUCER INSTALLATION LOG
GZA GEOENVIRONMENTAL OF NEW YORK |Client WELL ID MW-55-35
440 NINTH AVENUE, 18th FLOOR Entergy SHEET 1 0f1
NEW YORK, NEW YORK 10001 Indian Point Energy Center FILE NO. 41.0017869.10
SCIENTISTS AND ENGINEERS PROJECT LOCATION Indian Point
MANUFACTURER In-Situ FINAL BORING DEPTH (FT) 7750 DATUM NGVD 29
MAKE MiniTroll GROUND ELEVATION (FT) 18.25 DATE 5/15/08
PSI CAPACITY 30 CASING ELEVATION (FT) 17.77
SERIAL NUMBER 3414 CASING DIAMETER (INCH) 1
STATIC GROUNDWATER TABLE ELEVATION (FT) 9.93
GZA ENGINEER M. Britos
ELEVATION OF MEASURING POINT - DEPTH TO WATER = REFERENCE ELEVATION (WATER TABLE ELEVATION)
DEPTH TO WATER + ACTUAL DEPTH = CABLE LENGTH (if transducer is functioning properly)
CABLE
DEPTH TO BOTTOM: 35.00 FT CONNECTOR " weseeseeesseees > v
GROUND ELEVATION: 18.25 FTMSL.
CASING ELEVATION: 17.77 FTMSL.
CASING ABOVE (+) OR BELOW (-) GROUND: below « A A
DISTANCE FROM CASING TO GROUND (+ OR -): -0.48 FT GROUND
MEASURED CABLE LENGTH: - FT SURFACE ;
—
TIME OF MEASUREMENT: 1226 HRS H
MEASUREMENT TAKEN FROM: %
TOC WATER > X 5
TABLE : H
DEPTH TO WATER: 7.84 FT
ACTUAL DEPTH: + 23.83 FT
THEORETICAL GABLE LENGTH: = 3167 FT
HAVE CLOCKS BEEN SYNCHRONIZED? check 0 '“_:
1S TRANSDUCER SET TO TAKE "SURFACE" READINGS? check CABLE  weemeemmeemsssnessendficeensd Ll s prae
ELEVATION OF MEASURING POINT: 17.77 FTMSL.
DEPTH TO WATER: - 7.84 FT
REFERENCE ELEVATION: = 9.93 FTMSL.
TEST NAME: MW-55-35 PRESSURE | >
LOGGING INTERVAL: 20 MIN TRANSDUCER : :
TEST START TIME: 1227 HRS |.-w» 2 v v
SENSOR ..o
WELL
BOTTOM e
-------- N \4
LEGEND DTW - DEPTH TO WATER
DTB - DEPTH TO BOTTOM OF WELL
AD - ACTUAL DEPTH OF TRANSDUCER UNDER WATER
CL - CABLE LENGTH FROM SENSOR TO GROUND SURFACE/ TOP OF CASING
NOTES:
GZA WELL ID : MW-55-35

IPEC00201822



TRANSDUCER INSTALLATION LOG

GZA GEOENVIRONMENTAL OF NEW YORK |Client WELL ID MW-56-53
440 NINTH AVENUE, 18th FLOOR Entergy SHEET 1 0f1
NEW YORK, NEW YORK 10001 Indian Point Energy Center FILE NO. 01.0017869.91
SCIENTISTS AND ENGINEERS PROJECT LOCATION Indian Point
MANUFACTURER In-Situ FINAL BORING DEPTH (FT) 88.50 DATUM NGVD 29
MAKE Non-Vented MiniTroll GROUND ELEVATION (FT) 70.26 DATE 8/15/08
PSI CAPACITY 30 GASING ELEVATION (FT) 69.32
SERIAL NUMBER 16499 GASING DIAMETER (INCH) 2
STATIC GROUNDWATER TABLE ELEVATION (FT) 22.44
GZA ENGINEER M. Britos
ELEVATION OF MEASURING POINT - DEPTH TO WATER = REFERENCE ELEVATION (WATER TABLE ELEVATION)
DEPTH TO WATER + ACTUAL DEPTH = CABLE LENGTH (if transducer is functioning properly)
CABLE
DEPTH TO BOTTOM: 53.00 FT CONNECTOR e weeeeesseess > v
GROUND ELEVATION: 70.26 FTMSL.
CASING ELEVATION: 69.32 FTMSL.
CASING ABOVE (+) OR BELOW (-) GROUND: below « A A
DISTANCE FROM CASING TO GROUND (+ OR -): -0.94 FT GROUND
MEASURED CABLE LENGTH: - FT SURFACE ;
—-—
TIME OF MEASUREMENT: 1436 HRS H
MEASUREMENT TAKEN FROM: %
TOC WATER > X :
TABLE : :
DEPTH TO WATER: 46.88 FT
ACTUAL DEPTH: + NA FT
THEORETICAL GABLE LENGTH: = NA FT
HAVE CLOCKS BEEN SYNCHRONIZED? check O '“_:
1S TRANSDUCER SET TO TAKE "SURFACE" READINGS? o] check CABLE  wremeemmeessssssssanddsseeess o e o
ELEVATION OF MEASURING POINT: 69.32 FTMSL.
DEPTH TO WATER: - 46.88 FT
REFERENCE ELEVATION: = 2244 FTMSL.
TEST NAME: MW-56-53 PRESSURE | >
LOGGING INTERVAL: 20 MIN TRANSDUCER :
TEST START TIME: 1437 HRS w2 v v
SENSOR .-
WELL
BOTTOM e
-------- a \4
LEGEND DTW - DEPTH TO WATER
DTB - DEPTH TO BOTTOM OF WELL
AD - ACTUAL DEPTH OF TRANSDUCER UNDER WATER
CL - CABLE LENGTH FROM SENSOR TO GROUND SURFACE/ TOP OF CASING
NOTES:
GZA WELL ID: MW-56-53

IPEC00201823




TRANSDUCER INSTALLATION LOG
GZA GEOENVIRONMENTAL OF NEW YORK |Client WELL ID MW-56-83
440 NINTH AVENUE, 18th FLOOR Entergy SHEET 1 0f1
NEW YORK, NEW YORK 10001 Indian Point Energy Center FILE NO. 01.0017869.91
SCIENTISTS AND ENGINEERS PROJECT LOCATION Indian Point
MANUFACTURER In-Situ FINAL BORING DEPTH (FT) 88.50 DATUM NGVD 29
MAKE Non-Vented MiniTroll GROUND ELEVATION (FT) 70.258 DATE 8/15/08
PSI CAPACITY 30 CASING ELEVATION (FT) 69.207
SERIAL NUMBER 16394 CASING DIAMETER (INCH) 1
STATIC GROUNDWATER TABLE ELEVATION (FT) 22.29
GZA ENGINEER M. Britos
ELEVATION OF MEASURING POINT - DEPTH TO WATER = REFERENCE ELEVATION (WATER TABLE ELEVATION)
DEPTH TO WATER + ACTUAL DEPTH = CABLE LENGTH (if transducer is functioning properly)
CABLE
DEPTH TO BOTTOM: 83.00 FT CONNECTOR -+ seseeseeesseess > v
GROUND ELEVATION: 70.258 FTMSL.
CASING ELEVATION: 69.207 FTMSL.
CASING ABOVE (+) OR BELOW (-) GROUND: below « A A
DISTANCE FROM CASING TO GROUND (+ OR -): -1.05 FT GROUND
MEASURED CABLE LENGTH: - FT SURFACE ;
—
=S
TIME OF MEASUREMENT: 1424 HRS H
MEASUREMENT TAKEN FROM: %
TOC WATER > X 5
TABLE : :
DEPTH TO WATER: 46.92 FT
ACTUAL DEPTH: + NA FT
THEORETICAL GABLE LENGTH: = NA FT
HAVE CLOCKS BEEN SYNCHRONIZED? check O '“_:
1S TRANSDUCER SET TO TAKE "SURFACE" READINGS? o] check CABLE  weemeemmeessssnesssndfceensd > ™ o
ELEVATION OF MEASURING POINT: 69.207 FTMSL.
DEPTH TO WATER: - 46.92 FT
REFERENCE ELEVATION: = 22.287 FTMSL.
TEST NAME: MW-56-83 PRESSURE . ....|.. >
LOGGING INTERVAL: 20 MIN TRANSDUCER :
TEST START TIME: 1425 HRS w2 v v
SENSOR .-+
WELL
BOTTOM e
-------- N \4
LEGEND DTW - DEPTH TO WATER
DTB - DEPTH TO BOTTOM OF WELL
AD - ACTUAL DEPTH OF TRANSDUCER UNDER WATER
CL - CABLE LENGTH FROM SENSOR TO GROUND SURFACE/ TOP OF CASING
NOTES:
GZA WELL ID : MW-56-83

IPEC00201824



TRANSDUCER INSTALLATION LOG

GZA GEOENVIRONMENTAL OF NEW YORK |Client WELL ID MW-57-11
440 NINTH AVENUE, 18th FLOOR Entergy SHEET 1 0f1
NEW YORK, NEW YORK 10001 Indian Point Energy Center FILE NO. 01.0017869.91
SCIENTISTS AND ENGINEERS PROJECT LOCATION Indian Point
MANUFACTURER In-Situ FINAL BORING DEPTH (FT) 46.50 DATUM NGVD 29
MAKE MiniTroll GROUND ELEVATION (FT) 14.98 DATE 5/5/08
PSI CAPACITY 30 CASING ELEVATION (FT) 14.73
SERIAL NUMBER 3078 CASING DIAMETER (INCH) 1
STATIC GROUNDWATER TABLE ELEVATION (FT) 10.25
GZA ENGINEER M. Britos/ A. Altieri
ELEVATION OF MEASURING POINT - DEPTH TO WATER = REFERENCE ELEVATION (WATER TABLE ELEVATION)
DEPTH TO WATER + ACTUAL DEPTH = CABLE LENGTH (if transducer is functioning properly)
CABLE
DEPTH TO BOTTOM: 11.00 FT CONNECTOR -+ seseeseeesseess > v
GROUND ELEVATION: 14.98 FTMSL.
CASING ELEVATION: 1473 FTMSL.
CASING ABOVE (+) OR BELOW (-) GROUND: below « A A
DISTANCE FROM CASING TO GROUND (+ OR -): -0.25 FT GROUND
MEASURED CABLE LENGTH: - FT SURFACE ;
—
TIME OF MEASUREMENT: 1500 HRS H
MEASUREMENT TAKEN FROM: %
TOC WATER > X 5
TABLE : H
DEPTH TO WATER: 4.48 FT
ACTUAL DEPTH: + NA FT
THEORETICAL GABLE LENGTH: = NA FT
HAVE CLOCKS BEEN SYNCHRONIZED? check O '“_:
1S TRANSDUCER SET TO TAKE "SURFACE" READINGS? o] check CABLE  weemeemmeessssnesssndfceensd > ™ o
ELEVATION OF MEASURING POINT: 1473 FTMSL.
DEPTH TO WATER: - 4.48 FT
REFERENCE ELEVATION: = 10.25 FTMSL.
TEST NAME: MW-57-11 PRESSURE | >
LOGGING INTERVAL: 20 MIN TRANSDUCER :
TEST START TIME: 1501 HRS w2 v v
SENSOR .-+
WELL
BOTTOM e
-------- N \4
LEGEND DTW - DEPTH TO WATER
DTB - DEPTH TO BOTTOM OF WELL
AD - ACTUAL DEPTH OF TRANSDUCER UNDER WATER
CL - CABLE LENGTH FROM SENSOR TO GROUND SURFACE/ TOP OF CASING
NOTES:
GZA WELL ID: MW-57-11

IPEC00201825




TRANSDUCER INSTALLATION LOG
GZA GEOENVIRONMENTAL OF NEW YORK [Client WELL ID MW-58-26
440 NINTH AVENUE, 18th FLOOR Entergy SHEET 10f1
NEW YORK, NEW YORK 10001 Indian Point Energy Center FILE NO. 41.0017869.10
SCIENTISTS AND ENGINEERS PROJECT LOCATION Indian Point
MANUFACTURER In-Situ FINAL BORING DEPTH (FT) 72.00 DATUM NGVD 29
MAKE MiniTroll GROUND ELEVATION (FT) 1457 DATE 5/8/08
PSI CAPACITY 30 CASING ELEVATION (FT) 1423
SERIAL NUMBER 3114 CASING DIAMETER (INCH) 2
STATIC GROUNDWATER TABLE ELEVATION (FT) 7.77
GZA ENGINE